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On  COMETS. 


LECTURE  I 


THE  appearance  of  the  COMET,  with 
which  our  heaven  is  now  adorned, 
has  induced  me  to  quit  at  prefent  the 
fubjeft  we  were  confldering  in  the 
courfe  of  thefe  Lectures,  in  order  to  lay  before 
you  fome  account  of  this  extraordinary  fort  of 
Bodies,  which  in  all  ages  have  commanded  the 
attention  of  mankind.  In  treating  which  fub- 
je£f,  I  that  l  fir  ft  briefly  examin  the  principal 
hypothefes  that  have  prevail’d  concerning  Co¬ 
mets,  and  then  explain  more  largely  the  true 
theory  of  them,  according  to  the  lateft  difco- 
veries. 

Every  one  knows  that  there  are  two  forts 
of  ftars  commonly  to  be  feen  in  the  heavens ; 
fome,  movable  ;  others,  immovable.  The  im¬ 
movable  ones,  generally  call’d  Jixd  ftars,  have 
tliis  title  on  account  of  their  retaining  invari- 


ably  the  fame  diftances  from,  and  pofitions 
towards  each  other.  The  movable  ones  are 
call’d  Planets ,  from  the  greek  word  1 1 AA- 
NHTH^  ,  which  fignifies  a  wandering  ftar ; 
becaufe  they  are  perpetually  changing  their 
places  with  regard  to  the  fix’d  .ftars,  and  to 
one  another.  Both  of  them  flune,  when  the 
air  is  clear,  with  a  brilk  and  vivid  fight.  The 
Comets  are  a  third  fort  of  ftars  ;  movable-  like 
the  Planets,  but  greatly  differing  m  feveral 
particulars  from  them,  as  well  as  froni  the 
fix’d  ftars.  The  Bodies  of  them  ufually  ap¬ 
pear  different  from  all  the  other  ftars ;  being  of 
a  dull  and  dufky  light,  like  that  of  a  ftar  fhin- 
ing  thro’  a  thin  cloud.  They  are  incompafled 
with  an  hazinefs,  call’d  their  atmofphere,  which 
generally  appears  much  larger  than  the  body, 
or,  as  it  is  otherwife  call’d,  the  nucleus  or  bead 
of  the  Comet.  But  what  moft  remarkably 
diftinguilhes  them  from  the  reft  of  the  ftars  is 
their  tail,  which  is  a  train  of  pale  light,  ex¬ 
tended  from  their  atmofphere,  fometimes  to 
very  great  lengths.  From  an  imagin  d  relem- 
blance  of  this  to  hair ,  a  ftar  of  this  fort  was 
term’d  in  greek  KOMHTH£  ,  that  is,an  hairy 
ftar ;  which  was  the  original  of  our  woi 
Comet.  The  matter  of  which  this  tail  conlifts 
is  fo  extremely  rare,  that  the  fmalleft  ftars  ap¬ 
pear  thro’  it  without  any  diminution  of  their 
luftre.  When  the  tail  is  of  a  confiderable 
length,  it  has  a  fenfible  curvature,  convex  on 
that  fide  to  which  the  Comet  is  moving  ;  but 
if  it  be  fhortjthis  curvature  is  fcarcely  perceiv- 
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ed.  It  is  generally  broader  towards  the  end 
than  near  the  head  of  the  Comet,  and  of  a 
fainter  light  j  and  it’s  direction  is  oppofite  to 
the  fun  j—  not  exactly  fo  indeed,  but  deviat¬ 
ing  a  little  that  way  from  which  the  Comet 
has  mov’d.  Sometimes  it  is  bifurcated,  like 
two  branches  proceding  from  one  ftem.  It 
fometimes  appears  to  go  before  the  head  of 
the  Comet,  and  fometimes  to  follow  it  ■,  and 
fometimes  to  furround  it  on  all  fides.  The 
apparent  courfes  of  Comets  alfo  differ  very 
much  from  the  planetary  ones.  The  Planets 
never  depart  far  from  the  ecliptic ;  whereas  Co¬ 
mets  range  thro’  all  parts  of  the  heavens.  And 
as  they  make  their  fir  ft  appearance  indiffer¬ 
ently  in  any  conflellation,  tho’  molt  common¬ 
ly  within  90°  of  the  Sun,  or  in  fome  part  of 
that  hemifphere  which  has  the  Sun  in  the 
middle  of  it  fo  they  move  indifferently  any 
way,  either  from  fouth  to  north,  or  from 
north  to  fouth  ;  and  fometimes  are  feen  to 
run  off  even  to  the  very  poles.  In  one  par¬ 
ticular  indeed,  their  motions  agree  with  thofe 
of  the  planets.  For  as  the  planets  are  fome¬ 
times  feen  to  procede  with  a  direct  motion,  or 
from  weft  to  eaft,  and  then,  in  other  afpects 
with  the  Sun,  to  be  retrograde,  or  go  back¬ 
wards  from  eaft  to  weft  ;  fo  have  feveral  Co¬ 
mets,  whofe  motion  was  at  firft  dire£t,  become 
afterwards  retrograde  and  others  have  alter’d 
their  courfe  from  retrograde  to  direct .  Co¬ 
mets  are  not  always  to  be  feen,  as  the  planets 
are  ;  but  only  occafionally,  and  after  uncertain 

intervals 


8 


0?t  COMETS. 


Lect,  I* 


intervals  of  time.  Sometimes  feveral  have  been 
difcover’d  within  the  compafs  of  a  few  years  j 
but  for  the  molt  part,  their  appearances  have 
not  been  fo  frequent.  They  are  feen  but  a  lit¬ 
tle  while,  only  for  a  few  weeks,  or  months  at 
molt  ;  and  tho’  when  they  firft  fhew  them- 
felves,fome  of  them  are  bright  and  large,  equal 
in  apparent  diameter  to  Jupiter  andVenus,and 
aim  oft  the  *  moon  itfelf ;  yet  they  are  com¬ 
monly  obferv’d  to  diminifh  in  magnitude,  in 
brightnefs  and  in  the  length  of  their  tail, 
until  they  become  quite  invifible.  Such  are 
the  general  phenomena  of  Comets  and 
thefe  the  tefts,  by  which  every  hypothefis 
concerning  them  •  is  to  be  tried. 

A  variety  of  opinions  hath  been  enter¬ 
tained,  as  to  the  nature  and  place  of  thefe 
bodies.  Some  have  look’d  upon  them  to  be 
worlds  on  fire  J- ;  and  fome,  nothing  more  than 
lucid  meteors  :  And  while  many  have  confined 
them  within  the  narrow  limits  of  our  atmof- 
phere,  others  have  raifed  them  up  to  the  fix’d 
ftars.  So  widely  do  men  differ,  when,  inftead 
of  fearching  into  the  nature  of  things,  they  in¬ 
dulge  their  own  imaginations. 

It  was  an  antient  doftrine  of  fome  Pytha¬ 
gorean  philofophers,  J,  that  the  Comets  are  a 
peculiar  kind  of  wandering  ftars ;  that  they 

are 

*  As  the  Comet  of  1652.  HeveliiCometogr.  Lib. VI.  p.  326. 
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are  to  be  reckoned  among  the  permanent  bo¬ 
dies  of  the  univerfe ;  that  they  move  in  their 
proper  orbits,  completing  their  courfes  in  Ha¬ 
ted  times  :  But  that  they  are  vifible  only  in  a 
fmall  part  of  their  orbits,  and  return  not  again 
till  after  a  long  period  of  years ;  being  too  re¬ 
mote,  during  the  greateH  part  of  their  revolu¬ 
tion,  to  be  difcern’d  by  us.  But  the  Peripa¬ 
tetic  fcheme  afterward  prevailing,  the  philo- 
fophers  of  that  fed,  who  held  that  the  heavens 
are  abfolutely  immutable  and  incapable  of  ge¬ 
nerations  and  corruptions,  regarded  the  Co¬ 
mets,  not  as  Handing  works  of  nature,  but  as 
new  produdions  which  quickly  perifh  ;  and 
maintain’d  them  to  be  only  a  kind  of  me¬ 
teors  formed  out  of  the  exhalations  of  our 
atmolphere,  and  much  below  the  moon ;  be- 
ing  apprehenfive  that,if  they  were  placed  high¬ 
er,  their  appearing  and  difappearing  fo  un¬ 
certainly  would  diveH  the  heavenly  region  of 
that  privilege  of  immutability  which  they  had 
affigned.  it.  In  this  they  were  confirm’d  by 
another  notion  they  had  taken  up,  that  the 
planets  were  carried  round  in  their  courfes  by 
folid  cryHal  orbs  ;  thro’  which,  to  be  fure,  the 
Comets  could  not  penetrate.  Thus  does  one 
error  lead  to  another.  And  by  the  way,  the 
prevalence  of  this  opinion  has  had  an  ill  effedj 
and  has  been  the  true  reafon  why  this  mofl 
curious  part  of  aHronomy,  which  relates  to 
Comets,  lay  uncultivated  for  fo  many  ages  } 
the  philofophers,  who  had  imbibed  fuch  no¬ 
tions,  thinking  it  to  no  purpofe  to  defcribe 
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with  accuracy  the  irregular  motions  of  fuch 
vanifhing  vapors.  Had  the  antients  obferv’d 
the  paths  of  Comets  among  the  fix’d  ftars  with 
the  fame  care  as  they  did  thofe  of  the  Planets, 
the  aftronomy  of  Comets  had,  in  all  probabil-  , 
ity,  by  this  time  been  brought  to  almoft  the 
fame  perfection  with  that  of  the  Planets.  But 
as  the  opinion,  that  the  Comets  were  meteors 
and  below  the  moon,  obtain’d  for  many  ages 
almoft  univerfally,  and  was  the  only  one  pub¬ 
licly  taught  till  the  time  of  Tycho  Brahe,  an 
eminent  aftronomer  of  the  fixteenth  century, 
it  has  hence  come  to  pafs,that  we  have  nothing 
certain  tranfmitted  to  us,  of  the  motion  of  any 
Comet,  till  within  thefe  laft  200  years  ;  thofe 
which  appeared  before,  having  not  been  defcri- 
bed  by  aftronomers,  but  only  mention’d  by  his¬ 
torians  as  prodigies,  or  omens  of  dreadful  ca¬ 
lamities.  But  Tycho,  having  carefully  ob¬ 
ferv’d  a  remarkable  Comet,  found  by  repeat¬ 
ed  trials,  that  it  was  not  fubjeCl  t9.a  diurnal 
parallax  ■,  for  it  appear’d  at  the  fame  time  in 
the  fame  place  among  the  fix’d  ftars,  to  two 
obfervers  at  the  diftance  of  feveral  hundred 
miles  from  each  other.  This  obfervation  at 
once  overthrew  the  doClrine  of  the  fchools,and 
placed  the  Comet  far  above  the  moon.  The 
aftronomers,  who  came  after  Tycho,  having 
diligently  watch’d  the  Comets  which  appear’d 
in  their  days,  have  found  that  the  diurnal  pa¬ 
rallax  of  all  of  them  is  either  wholly  impercep¬ 
tible,  or  extremely  fmall ; — a  demonftration, 
that  Comets  cannot  be  aereal  meteors,  but 
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ought  to  be  rank’d  amongft  the  heavenly  bo¬ 
dies.  Indeed,  their  partaking  of  the  apparent 
diurnal  motion  of  the  heavens  might  have 
taught  thofe  philofophcrs  better,  and  was  a 
fuffieient  indication  that  Comets  are  not  ap¬ 
pendages  of  the  earth. 

As  the  want  or  fmallnefs  of  a  diurnal  paral¬ 
lax  has  raifedComets  above  the  moon,  fo  from 
their  bemg  lubjecl  to  an  annual  parallax  it  is 
certain  that  they  are  not  among  the  fix’d  ftars, 
but  defcend  into  the  region  of  the  planets. 
Tho  they  are  at  too  great  a  did ance  to  have 
their  apparent  place  alter’d  by  being  view’d 
from  different  parts  of  the  earth,  yet  they  come 
near  enough  to  have  it  alter’d  by  being  view’d 
from  different  parts  of  our  annual  orbit.  Ac¬ 
cordingly,  their  apparent  motion  is  fenfibly  af¬ 
fected  by  the  annual  motion  of  the  earth,  in 
the  fame  manner  as  that  of  the  planets  is.  The 
real  motion  of  all  the  planets  round  the  fun  i$ 
conftantly  direct,  or  from  weft  to  eaft  ;  and 
not  very  unequal  in  the  feveral  parts  of  their 
orbits  ;  and  would  appear  to  be  fo,  if  viewed 
from  the  fun,  which  is  fix’d  in  the  centre  of 
their  orbits  ;  but  their  apparent  motion,  as 
view  d  from  the  earth,  which  moves  the  fame 
way  as  they  do,  is  very  various.  Sometimes 
they  are  feen  to  go  fwift er,  fometimes  flower, 
with  a  direct  motion  ;  then  to  be  retrograde, 
going  the  contrary  way,  or  from  eaft  to  weft  ; 
and  between  thefe  oppofite  motions,  they  ap  ¬ 
pear  for  a  little  while  ftatipnary,  or  without 

any 
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any  motion  at  all.  Thefe  appearances  depend 
on  the  motion  of  the  earth,  as  that  happens 
to  confpire  with,  or  be  contrary  to,  and  to  be 
fwifter  or  flower  than,  the  real  motion  of  the 
planets.  And  for  the  fame  reafon  mull  the 
apparent  motion  of  Comets  be  changed,  if  they 
move  within  the  planetary  orbs.  Thofe,  whofe 
real  motion  is  direct,  will  appear  ftationary 
and  retrograde,  or  at  lead:  much  flower,  in 
nearly  the  fame  afpedts  with  the  Sun,  as  the 
Planets  appear  fo  ;  but  thofe,  whofe  real  mo¬ 
tion  is  retrograde  (for  fuch  is  the  motion  of 
fome  Comets)  will,  in  the  fame  afpedts,  ap¬ 
pear  ftationary  and  direct..  And  converfly, 
fince  this  is  the  cafe  in  fa£t  *  j  —  fmce  thevifible 
motion  of  Comets  is  alter’d,  as  the  earth’s  an¬ 
nual  motion  would  require  on  the  fuppofition 
of  their  coming  into  the  region  of  the  Planets, 
it  follows,  that  they  do  come  into  the  region 
of  the  Planets.  Thus,  by  the  way,  the 
Comets  fupply  us  with  a  new  proof*  that 
the  earth  revolves  round  the  Sun  ;  for  with¬ 
out  fuppofing  this  revolution,  their  motions 
cannot  be  reduc’d  to  any  fort  of  regulari¬ 
ty.  So  far  indeed  are  Comets  from  be¬ 
ing  among  the  fix’d  ftars,  that  it  appears 
from  their  annual  parallax,  that  they  are  fel- 
dom  feen  till  they  come  within  the  orb  of  Ju¬ 
piter  -)-,  and  that  they  frequently  defcend  below 
the  orbs  of  Mars  and  the  inferior  planets. 


Some  aftxonomers,  who  had  rightly  placed 
Comets  in  the  region  of  the  Planets,  have  been 

miftaken 
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miftaken  in  their  thoughts  on  the  conftitution 
of  thefe  bodies.  It  has  been  fuppofed,  thatCo- 
mets  were  formed  by  the  coalition  of  fome  fub- 
tle  exhalations  from  thePlanets  ;  and  that  they 
were,  with  regard  to  the  Sun,  of  the  fame  na¬ 
ture  as  what  are  called  Jhooting  Jiars, with  regard 
to  the  earth.  But  this  opinion  is  overthrown 
by  what  Sir  Isaac  Newton  has  obferv’d  *  of 
the  remarkable  Comet  which  appear’d  in  the 
year  1680.  The  earth  is  above  160  times  far¬ 
ther  from  the  Sun,  than  that  Comet  was  in  it’s 
perihelion.  Now  the  heat  of  the  Sun,  being 
as  the  denfity  of  the  rays,  is  in  every  place  re¬ 
ciprocally  as  the  fquare  of  the  diftance  of  that 
place  from  the  Sun  ;  and  therefore  the  heat 
of  the  Sun  at  the  Comet  in  it’s  perihelion 
was  above  26000  times  greater  than  it  is  at 
the  earth.  But  the  heat  of  boiling  water  is  a- 
bout  three  times  as  great  as  that  '  which  dry 
earth  contracts  from  the  fummer-fun ;  and  fo 
the  heat  at  the  Comet  was  about  9000  times 
greater  than  that  of  boiling  water.  And  the  heat 
of  red-hot  iron  SirlsA  ac  conjectures  to  be  about 
three  or  four  times  greater  than  that  of  boiling 
water  ;  wherefore  the  heat,  which  dry  earth 
on  the  Comet  in  it’s  perihelion  might  contract 
from  the  rays  of  the  Sun,  was  about  2000 
times  greater  than  that  of  red-hot  iron.  But 
by  fo  intenfe  an  heat  as  this,  all  volatile  mat¬ 
ter  muft  prefently  have  been  confumed  and 
diflipated  ;  and  theComet,  which  could  endure 
this  moft  violent  heat,  certainly  did  not  con- 
fift  of  vapors  or  exhalations  of  any  kind. 

Dif- 

*  Princip.  p.  508. 
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Different  conjectures  have  been  propo- 
fed  to  account  for  that  peculiar  phasnomenonof 
Comets,  their  tails.  That  thefe  depend  in 
fome  manner  on  the  Sun,  is  plain  from  their 
perpetually  pointing  to  the  part  oppofite  to 
.the  Sun;  as  hath  been  obferv’d  of  all  the  Co¬ 
mets  within  thefe  laid  200  years.  This,  in  the 
general,  the  later  aftronomers  have  agreed  in  ; 
but  have  differ’d  in  explaining  the  particular 
manner  in  which  the  Sun  produces  fuch  an 
appearance.  Some  have  thought  the  tails  of 
Comets  to  be  nothing  but  the  rays  of  the  Sun 
tranfmitted  thro’  the  body  or  head  of  the  Co¬ 
met,  which  for  this  purpofe  they  are  obliged 
to  fuppofe  tranfparent ;  and  fo  yielding  the 
appearance  of  a  fun-beam  behind  the  Comet, 
that  is,  on  the  fide  oppofite  to  the  Sun.  And 
others  have  added,  that  the  rays  are  refl  ated 
in  pafTing  thro’  the  head,  as  thro’  a  glafs  lens. 
This  they  illuftrate  by  the  example  of  theSun’s 
fliining  thro’  a  fmall  hole  into  a  darken’d  room, 
in  which  cafe  a  ftream  of  light  is  feen  extend¬ 
ed  from  the  hole.  But  this  hypothelis  will  by 
no  means  account  for  the  phsenomenon  in 
queftion.  It  might  be  urged  againft  it,  that 
the  tranfparence  of  the  Comet  is  an  arbitrary 
fuppofition  ;  and  that  for  the  moft  part,  the 
figure  does  not  anfwer  ;  fuch  a  ftream  of  light 
in  a  darken’d  room  being  always  perfectly 
ftrait,  whereas  the  tails  of  Comets  are  often 
curved  :  Neither  does  the  direction  anfwer  ■„ 
fuch  a  ftream  of  light  being  always  exactly  op¬ 
pofite  to  the  Sun,  whereas  the  tails  of  Comets 
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ufually  defied  a  little  from  the  precife  point  of 
oppolition.  But  not  to  inlift  upon  the:  e  argu¬ 
ments^  fhould  be  coillidered,  that  aSun-beam 
in  a  darken’d  room  is  perceiv’d,  only  fo  far  as 
the  light  is  reflefted  from  the  particles  of  dull 
and  fmoke, which  are  always  floating  in  the  air. 
For  the  rays  of  light  in  the  beam  are  not  dis¬ 
cerned  by  an  eye  placed  on  the  fide  of  it,  any 
otherwife  than  by  being  reflected  to  the  eye 
from  fome  fubftance  in  the  place  where  the 
beam  appears.  And  hence  it  is, that  when  the 
air  is  full  of  thick  fmoke  and  dull,  fuch  a  fun- 
beam  appears  brighter  ;  for  there  being  then  a 
greater  number  of  reflecting  particles,a  greater 
number  of  rays  are  reflected, and  ftrike  the  eye 
more  ftrongly.  When  the  air  is  more  clear 
and  free  from  motes,  the  fun-beam  appears 
fainter,  and  is  not  fo  eafily  perceiv'd  ;  and  if 
there  were  no  reflecting  matter  there  at  all,  it 
could  not  at  all  be  perceived.  .  Since  therefore 
vifion  is  caufed  only  by  thofe  rays  which  fall  on 
the  eye,  it  is  neceflary  to  fuppofe  fome  reflect¬ 
ing  matter  where  the  tail  appears  ;  and  this 
matter  mull  be  grofler  and  denfer  in  that  place 
than  in  the  other  gethereal  regions  ;  otherwife, 
the  whole  heaven, being  equally  illuminated  by 
the  Sun,  would  fhine  as  much  as  the  tail  of  the 
Comet,  and  appear  throughout  of  an  uniform 
brightnefs.  The  tail  therefore  does  not  precede 
from  the  rays  of  the  Sun  tranfmitted  through 
tlie  head  of  the  Comet. 
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A  late  Author  has  attempted  to  mend  this 
hypothefis,  by  fuppofmg  that  the  rays  of  the 
Sun  are  refraCted  in  paffing  thro’  the  atmof- 
phere  of  the  Comet,  and  fo  made  to  converge 
on  the  part  oppofite  to  the  Sun  ;  and  the  light 
being  by  this  means  condenfed, illuminates  that 
part  of  the  atmofphere,  enough  to  render  it  vi- 
fible  to  us  ;  and  that  this  illuminated  part  is 
what  is  called  the  Comet’s  tail.  But  befides 
that  this  opinion  is  liable  to  almolt  the  fame 
difficulties  as  the  foregoing,  it  fuppofes  the  at¬ 
mofphere  of  a  Comet  to  be  extended  all  round 
the  body,  tho’  invifibly,  to  the  fame  diftance  as 
the  tail  is,  which  in  fome  cafes  has  been  many 
millions  of  miles  j— a  fuppofition,  which, 
without  fome  further  proof,  will  not  eafily 
gain  belief. 

Others,  who  faw  the  infufficiency  of  the 
foregoing  hypothefis  of  the  tranfmiffion  of  light, 
have  advanced  another,  ftill  more  improbable,' 
and  endeavour’d  to  account  for  the  tails  of  Co¬ 
mets  by  the  refraCtion  of  light  in  it’s  paflage 
from  the  head  of  the  Comet  to  the  earth. 
They  have  fuppofed  that  as  the  round  image 
of  the  Sun,  by  being  refracted  in  paffing  thro’ 
a  glafs  prifm,  is  thrown  into  an  oblong  form ; 
fo  the  light  preceding  from  the  round  head  of 
the  Comet  may,  in  paffing  thro’  the  aethereal 
regions,be  refra£ted  in  fuch  a  manner  as  to  ap¬ 
pear  long,  and  produce  this  phenomenon  of 
the  tail.  To  this  opinion  it  is  an  obvious  ob¬ 
jection,  that  the  rays  of  the  fix’d  ftars  and 
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planets,  fince  they  pafs  thro’  the  fame  medium 
as  thofe  which  come  from  Comets,  are  liable 
to  the  fame  refraction,  and  ought  therefore  to 
exhibit  the  fame  appearance  ;  and  fome  of  thefe 
Ihould  have  larger  and  brighter  tails  than  moft 
Comets,  fmce  their  light  is  much  ftronger. 
But  even  thofe  liars  and  planets,  whofe  light 
is  ftrongeft  and  moft  copious,  have  no  tails  j 
nor  can  any  be  difcover’d  belonging  to  them 
by  the  belt  telefcopes,  which  will  increafe  their 
light  above  i  oo  times ;  while  fome  Comets, 
whofe  light  was  but  weak  and  dull,  have  had 
very  large  and  bright  tails.  Befides,  the  tails 
of  Comets  are  never  variegated  with  colors,  as 
the  oblong  image  produced  by  the  prifm  is  •, 
which  variety  of  colors  is  a  necelfary  refult  of 
that  unequal  refrangibility  of  the  rays,  by 
which  the  prifmatic  image,  inltead  of  being 
round,  is  made  oblong.  Farther  :  If  the  tail 
firofe  from  the  refraction  of  light  in  it’s  paffage 
thro’  the  heavens  ;  whenever  the  light  paffes 
thro’  the  fame  part  of  the  heavens ;  it  ought  to 
be  refraCted  the  fame  way.  But  this  is  contra¬ 
ry  to  obfervation.  For  two  Comets  have  been 
feen  in  the  fame  place  of  the  heavens,  when 
the  earth  was  likewife  in  the  fame  part  of  it’s 
orbit ;  yet  their  tails  have  not  been  turned  the 
fame  wav,  but  have  contain’d  a  large  angle  be- 

J  '  #  O  O 

tween  them  *.  This  difference  in  their  directi¬ 
on  could  not  be  the  effeCt  of  a  refraCtion  in  the 

C  heavens. 


*  A  remarkable  inks  nee  of  this  may  be  feen  in  Newt.  Princip, 
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heavens,  which  in  fuch  circumftances  mull 
have  been  the  fame.  Thefe  caufes  therefore 
being  rejected,  the  phenomena  of  the  tails 
mull  be  derived  from  fome  matter  in  them, 
which  reflects  light. 

The  afcent  of  the  tails  towards  the  parts 
oppofite  to  the  Sun,  fome  authors  of  note 
have  afcribed  to  the  a6lion  of  the  Sun’s  rays, 
driving  the  matter  of  the  tail  before  them. 
And  confidering  the  extreme  rarity  of  the  va¬ 
por  which  compofes  the  tail,  and  the  furpri- 
fmg  velocity  of  the  rays  of  light,  perhaps  it 
may  not  be  altogether  impoffible  for  the  matter 
of  the  tail  to  yield  in  fome  meafure  to  the  im- 
pulfe  of  the  rays,  and  be  driven  before  them 
that  way  towards  which  their  motion  is  direc¬ 
ted  ;  that  is,  to  the  parts  oppofite  to  the  Sun. 
But  if  fuch  a  caufe  fhould  be  allowed  to  have 
fome  fmall  fhare  in  producing  the  phenome¬ 
non,  yet  this  can  hardly  be  deem’d  an  adequate 
folution  ;  nor  fhould  much  ftrefs  be  laid  upon 
it,as  we  know  of  no  parallel  inflance  in  nature 
to  fupport  it. 

As  to  the  line  in  which  Comets  move,fome 
of  the  molt  confiderable  aflronomers  of  the 
laft  century  fuppos’d  it  to  be  a  ftrait  line,  or 
nearly  fo.  Kepler,  from  his  own  observa¬ 
tions  of  two  Comets,  concluded  that  they  mo¬ 
ved  freely  any  way  between  the  orbits  of  the 
Planets,  with  a  motion  not  very  different  from 
a  rectilinear  one.  Hevelius,  who  carefully 
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obferv’d  feveral  Comets,  imbraced  the  fame  hy- 
pothefis  j  but  was  fenfible  that  his  calculate 
ons  founded  upon  it  did  not  perfectly  agree 
with  the  heavens,  and  perceived  that  the  path 
of  a  Comet  was  in  a  line  incurvated  towards 
the  Sun.  But  what  this  curve  is,  thefe  aftro- 
nomers,  like  all  who  went  before  them,  were 
unable  to  determine. 

_  W e  have  now  fet  afide  fome  of  the  falfe  o~ 
pinions  concerning  Comets,  which  have  been 
moft  regarded.  It  has  been  Ihew’d  that  they 
are  neither  below  the  moon,  nor  among  the 
fix’d  liars  ;  that  they  confift  not  of  any  kind  of 
exhalations  ; — that  their  tails  are  not  produ¬ 
ced  by  the  tranfmiflion  of  light  thro’  their  bo¬ 
dies  ;  nor  by  any  refraction  of  light,  caufed  ei¬ 
ther  by  their  atmofpheres  or  by  the  celeftial 
matter  thro’  which  it  palfes ; — that  the  tails 
are  not  turned  oppofite  to  the  Sun  by  the  im- 
pulfe  of  his  rays  ;  and  laftly,  that  the  motion 
of  Comets  is  not  in  firait  lines.  Some  bet¬ 
ter  account  of  thefe  things  is  therefore  to  be 
fought  for. 

Indeed,  the  opinions  concerning  Comets, 
which  formerly  pafs’d  current  with  many, were 
fufpe&ed  by  others.  Thus,  Seneca  the  phi- 
lofopher,  diffatisfied  with  the  doctrine  of  his 
time  relating  to  them,  and  unable  to  fubftitute 
a  better,  foretold,  that  “  in  future  ages,  fome 
“  man  would  demonftrate  in  what  parts  of 
“  the  heavens  the  Comets  wander,  why  they 
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“  depart  fo  far  from  the  other  wandering  ftars, 
“  and  what  fort  of  bodies  they  are  The  pre¬ 
diction  has  been  fulfill’d  in  the  prefent  age  ; 
and  this  man  was  Sir  Isaac  Newton.  Af¬ 
ter  many  centuries  elapfed,  with  little  infight 
gain’d  into  the  true  conftitution  of  thefe  bo¬ 
dies,  and  none  at  all  into  their  real  motions, 
this  great  genius  arofe,  and  with  a  ftrength  of 
mind  peculiar  to  himfelf  (I  had  almoft  faid, 
more  than  human) 


<t 


<c 


Perfu’d  the  Comets  where  they  fartheft  run, 

And  brought  them  back  obfequious,  to  the  Sun,” 


as  Pope  has  happily  exprefled  it.  Form’d 
to  penetrate  into  the  moil:  abftrufe  recedes  of 
nature,  he  traced  thefe  unknown  travellers 
thro’  every  ftep  of  their  long  journey,  delinea¬ 
ted  the  particular  tour  they  make,  and  fliew- 
ed  by  what  fecret  influence  they  are  determin’d 
to  revifit  our  planetary  regions,  after  an  ab- 
fence  of  fcores,  or  rather  centuries  of  years. 
The  explication  of  thefe  particulars  you  may 
Expect  in  the  next  difcourfe. 

^  Seneca  Natural.  Quxfl,  Lib.  VIL  Cap.  xxvL 
Read,  nth  cf  April,  1759- 


EEC 


IN  the  la ll  difcourfe  we  examin’d  fuch  of 
thofe  falfe  hypothefes  concerning  Comets, 
as  had  been  moft  regarded  in  the  world.  I 
then  took  no  notice  of  fome  others  which 
have  been  advanced  upon  this  head,  becaufe, 
as  they  carried  lefs  fhew  of  probability,  they 
have  had  fewer  and  lefs  confiderable  advocates, 
and  in  confequence  have  fallen  into  neglect. 
And  for  the  fame  reafon,  I  fhall  not  fpend  any 
of  the  time  allotted  for  the  prefent  exercife  in 
the  confutation  of  fuch  hypothefes,  but  enter 
immediately  upon  the  explanation  of  the  true 
theory  of  Comets,  for  which  the  world  is  in¬ 
debted  to  the  unparallel’d  invention  of  Sir 
Isaac  Newton.  And  here  we  fhall  begin 
with  fhewing  what  their  real  courfe  in  the 
heavens  is,  as  that  will  throw  light  upon  fome 
other  parts  of  their  theory. 

An  effential  part  of  Sir  Isaac’s  doctrine  is, 
that  antient  Pythagorean  one  already  mention’d,* 

viz, 
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viz.  thatComets  are  a  kind  of  wandering  ftars, 
■which  are  mov’d  in  peculiar  orbits  of  their 
own.  This  doctrine  received  hardly  any  im¬ 
provement  untill  his  time,  but  he  alone  car¬ 
ried  it  to  an  hight,  which  might  rather  have 
been  wilh’d  for  than  expected  ;  and  has  left 
thofe  who  come  after  him  little  to  do,  but  to 
apply  his  theory  to  the  feveral  Comets,  as 
they  (hall  appear.  According  to  this  excellent 
Philofopher  then,  The  Comets  are  a  kind  of 
Planets,  that  is, firm,  compact,  durable  bodies ; 
revolving  round  the  fun  in  conic  lections,  and, 
by  right  lines  drawn  to  the  fun,defcribing  areas 
proportional  to  the  times.  That  they  are  not 
formed  of  exhalations  or  vapors,  but  are  firm, 
durable  bodies,  was  fhewed  the  laft  time  ;  as 
alfo,  that  the  aftronomers  before  Newton, 
who  fuppofed  their  trajectories  to  be  nearly 
rectilinear,  perceived  they  were  not  accu¬ 
rately  fo,  but  were  rather  bent  in  towards  the 
fun  j  tho’  what  the  particular  line  of  this 
motion  was,  they  were  not  able  to  determine. 
But  Sir  Isaac  Newton  has  demonftrated 
from  his  principle  of  gravity,  that  it  mull  be 
fome  one  of  the  conic  fedtions.  For,  having 
difcover’d  that  all  the  globes  in  our  fyllem  mu¬ 
tually  gravitate  towards  each  other  with  forces 
reciprocally  proportional  to  the  fquares  of  their 
diftances  ;  and  that  by  this  gravitation  of  the 
primary  Planets  to  the  Sun,  they  are  refrained 
from  going  on  in  right  lines,  and  are  compell’d 
to  move  in  curvilinear  orbits ;  he  next  demon¬ 
ftrated  *,that  whenever  a  body  is  made  to  revolve 
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round  another,  by  fuch  a  centripetal  force  as 
this, — by  a  force  which  at  all  diftances  from 
the  central  body  is  reciprocally  as  the  fquares 
of  the  diftances,  the  revolving  body  mult  ne- 
ceffarily  defcribe  fome  conic  fection,  in  one  fo¬ 
cus  of  which  the  central  body  will  be  placed. 
And  the  fpecies  of  the  orbit  will  depend  on  thefe 
two  circumftances ;  —  on  the  proportion  which 
the  velocity  or  projectile  force  of  the  revolving 
body  bears  to  the  force  of  its  gravitation  to¬ 
wards  the  central  one  and  on  the  angle  con¬ 
tained  between  the  directions  of  thefe  two  for¬ 
ces.  The  Planets  therefore,  whofe  motions 
are  governed  by  fuch  a  gravitating  force,  will 
move  in  fome  conic  fe<5tion.  Accordingly, what 
Kepler  difcovered  is  now  eftablifhed  by  the 
general  content  of  Aftronomers,  that  the  orbits 
of  all  the  primary  planets  are  one  fort  of  conic 
fedtions,  viz.  ellipfes,in  one  focus  of  which  the 
fun  refides.  This  law  is  general,  and  extends 
to  the  fecondary  planets  alfo  ;  and  the  moon 
moves  in  an  elliptic  orbit  which  has  the  earth 
in  one  focus.  And  each  of  thefe  planets,  pri¬ 
mary  and  fecondary,  by  ftrait  lines  drawn  to 
the  central  body,  defcribes  areas  proportional 
to  the  times  j  and  fo  moves  fwifter,as  it  comes 
nearer  the  centre  :  Which  law  of  their  motion 
Sir  Isaac  Newton  has  demonftrated  to  take 
place  in  all  bodies  revolving  by  any  kind  of 
centripetal  force  whatfoever. 


These  points  being  fettled,  and  Sir  Isaac, 
finding, as  has  been  mention’d  *,that  theComets 

come 
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come  within  the  planetary  regions,  and  confe- 
quently  within  the  reach  of  gravitation  to  the 
Sun,  concludes,  by  force  of  the  foremention’ d 
demonftration,  that  they, as  well  as  thePlanets, 
muft  move  in  fome  conic  fection  about  the 
fun.  But  there  is  no  neceffity  that  their  orbits 
fhould  be  of  the  fame  fpecies  as  thofe  of  the 
planets.  The  elliptic  orbits  of  the  Planets  are 
all  different,  and  the  orbits  of  the  Comets  may 
be  different  from  any  of  them.  The  conic 
feclions  are  three,  viz.  the  hyperbola, parabola, 
and  ellipfis  ;  to  which  may  be  added,  the  circle. 
The  two  former  of  thefe  are  extended  infinite¬ 
ly  ;  the  latter  return  into  themfelves.  If 
the  velocity  of  a  Comet,  at  any  diflance  from 
the  fun,  were  in  the  fame  proportion  to  the 
velocity  of  a  Planet  revolving  in  a  circle  at  that 
diffance,  as  the  diagonal  of  a  fquare  is  to  it’s 
fide,  that  is,  nearly  as  7  to  5,  the  Comet  would 
move  in  a  parabola  *  ;  and  with  a  greater  ve¬ 
locity,  in  an  hyperbola  :  And  in  both  thefe 
cafes,  having  once  pafs’d  by  the  Sun,  it  would 
never  return  more  •,  the  velocity  acquired  in 
it’s  defcent  being  now  great  enough  to  throw  it 
off  to  the  fix’d  flats,  fo  that  it’s  gravitation  to 
the  fun  would  never  be  able  to  bring  it  back. 
With  a  lefs  velocity  than  this,  a  Comet  would 
move  in  an  ellipfis  ;  or,  v/ith  a  certain  adjuft- 
ment  of  the  circumflances,  in  a  circle.  If 
Comets  be  fuppofed  to  move  in  a  paiabola  or 
hyperbola,  their  number  muft  be  vaftly  great, 
becaufe  the  number  of  their  appearances  hath 

been 
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hath  been  To  ;  and  each  appearance  mu  ft  have 
been  of  a  different  Comet,  fince,  on  this  fup- 
pofition,  no  Comet  could  be  feen  twice.  Be- 
fides  :  We  have  no  reafon  to  think, that  any  of 
the  bodies,  which  belong  to  our  fyfiem,  can 
belong  alfo  to  any  fyftem  among  the  fix’d 
liars ;  which  feem  to  be  placed  at  fuch  immenfe 
diflances  from  us,  with  defign  to  cut  off  all  in- 
tercourfe  between  them  and  us.  Farther  :  ’Tis 
certain  that  Comets  do  not  revolve  in  circles, 
or  in  ellipfes  of  a  fmall  eccentricity,  as  the 
Planets  do  ;  for  if  they  did,  they  would  be 
feen  conflantly,  as  the  Planets  are.  But  it  is 
well  known,  that  Comets  are  vifible  but  a  lit¬ 
tle  while  *,  and  continue  invifible  for  a  long 
time.  It  remains  therefore,  that  they  move 
in  elliptic  orbits  of  very  great  eccentricity  ;  that 
is,  whofe  length  is  very  great  in  proportion  to 
their  breadth.  But  that  fmall  part  of  fuch  an 
orbit,  near  the  perihelion,  which  is  all  that  can 
come  under  our  obfervation,  will  almoft  coin¬ 
cide  with  a  parabola  ;  and  may  therefore,  with¬ 
out  any  fenfible  error,  be  taken  for  one. 

Here  our  author  had  occafion  to  exert  his 
great  abilities  in  folving  a  problem,  the  ex¬ 
treme  difficulty  of  which  render’d  it  worthy  of 
his  genius,  and  indeed  infuperable  by  any  o- 
ther.  From  three  feleCt  obfervations  of  the 
place  of  a  Comet,  fuppofed  to  move  in  a  para¬ 
bola,  he  has  taught  a  method  of  delineating 
it’s  trajectory  geometrically -]-• ;  and  has  given  an 
example  of  this  folution  in  determining  the  tra- 

D  jectory 
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jectory  of  that  famous  Comet  which  he  him- 
l'elf  obferved  in  the  year  1680.  He  made  it 
certain  that  the  Comet  really  moved  in  the  tra¬ 
jectory  he  had  delineated,  by  computing  it’s 
places  therein  for  the  times  of  feveral  obferva- 
tions ;  which  agreed  with  it’s  places  as  they 
were  actually  obferved  at  thofe  times  *. 

Th  is  excellent  difcovery  has  fince  been  abun¬ 
dantly  confirmed  by  the  labors  of  the  learned 
Dr.  Halley,  who,  following  the  fteps  of  Sir 
Isaac  Newton,  has  performed  the  fame 
thing  arithmetically,  which  that  great  man 
had  done  geometrically,  and  has  exprefled  the 
orbits  and  motions  of  Comets  by  numbers. 
And  having  in  this  manner  fettled  the  orbits  of 
ail  v.  hich  had  been  well  obferved  before  the 
p relent  centuiy,  to  the  number  of  25,  he 
found  that  their  places  computed  in  thefe  or¬ 
bits  agreed  as  welt  with  their  obferv’d  places, 
as  the  computed  places  of  the  planets  ufually 
agree  with  their  obferved  places.  The 
like  computations  having  been  fince  made 
by  other  afcronomers  for  the  Comets  which 
.  we  been  feen  in  this  century,  the  theory  is 
^  willy  found  to  anfwer  the  obfervations. 

manner  have  the  orbits  of  about  40 
Coiners  been  fettled. 

ie  calculations  have  been  made  on 
'  r  t-'ia'  the  vifible  part  of  a  Co¬ 

met’s 
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bac  phenomena  altri.  As  Dr.  Hal- 
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met’s  trajectory  is  fo  nearly  parabolic,  that  it 
may  fafely  be  taken  for  fuch  ;  tho’  the  whole 
orbit  be  really  an  ellipfis  of  very  great  eccen¬ 
tricity.  Now  the  true  fpecies  of  an  ellipfis  fo 
eccentric  as  the  orbit  of  a  Comet  mull  be,  can¬ 
not  be  determin’d  with  any  exactnefs  from 
Inch  a  fmall  part  of  it  as  a  Comet  defcribes, 
while  it  continues  vifible  :  It  can  be  determin’d 
no  other  way  than  from  the  periodical  time  of 
the  Comet ;  and  the  periodical  time  will  be 
known,  by  remarking  the  times  when  two  Co¬ 
mets  have  defcribed  the  fame  orbit.  The  on¬ 
ly  method,  therefore,  to  perfect  the  aftrono- 
my  of  Comets  is,  to  determine  the  trajectory 
of  every  one  that  appears,  on  the  fuppolition 
of  it’s  being  a  parabola ;  for  fuch  a  trajectory 
will  always  agree  with  the  obfervations  very 
nearly,  as  is  evident  from  the  great  number  of 
Comets  whole  trajectories  have  been  thus  fet¬ 
tled.  Then,  when  a  Comet  appears,  if  it  be 
found  to  defcribe  the  fame  trajectory  as  fome 
Comet  has  formerly  done,  that  is,  one  whole 
nodes  are  in  the  fame  place  ,  whofe  plane  has 
the  fame  inclination  to  the  ecliptic ;  and  which 
has  it’s  perihelion  in  the  fame  place  and  at  the 

fame  dillance  from  the  Sun  ; - it  may  be 

concluded,  that  thefe  are  two  appearances 
of  one  and  the  fame  Comet.  And  the 
conclulion  will  be  the  Itronger,  if  it  be  found 
that  feveral  Comets,  after  equal  intervals 
of  time,  have  defcribed  the  fame  trajectory  ; 
for  then  there  will  be  no  reafon  to  doubt, 
that  all  thefe  were  one  Comet  revolving  in 

the 
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the  fame  orbit.  The  intervals  between  theft 
appearances  will  be  the  periodic  time  of  the 
Comet ;  from  whence  it’s  return  may  be  predic¬ 
ted  ;  and  from  whence  alfo  the  longer  axis  of 
it’s  elliptic  orbit  may  be  found,  by  the  help  of 
that  famous  rule  which  Kepler  firft  difco- 
ver’d  to  obtain  in  fabt,  and  which  Sir  Isaac 
Newton  afterwards  demonftrated  muft  necef- 
farily  obtain  in  the  revolutions  of  the  planets ; 
viz.  that  the  fquares  of  their  periodic  times  are 
proportional  to  the  cubes  of  their  mean  diftan- 
ces  from  the  Sun,  or  to  the  cubes  of  the  lon¬ 
ger  axes  of  their  orbits,  which  are  double  of 
thofe  mean  diibances. 

In  this  manner  Dr.  Halley  firft  fhewed, 
that  the  fame  Comet  had,  in  all  probability, 
made  two  or  three  appearances.  For  a  Comet, 
which  he  himfelf  obferv’d  in  the  year  1682, 
defcribed  an  orbit  that  agreed  very  well  with 
the  orbit  of  the  Comet  obferv'd  by  Kepler  in 
1607.  If  thefe  were  one  and  the  fame,  it  re¬ 
volves  in  the  fpace  of  about  75  years  ;  and  the 
longer  axis  of  it’s  orbit  will  be  found,  by  Kep¬ 
ler’s  rule,  to  be  about  iji  times  greater  than 
that  of  the  earth’s  orbit ;  and  it’s  diftance 
from  the  Sun  in  it’s  aphelion  about  35  times 
greater  than  the  earth’s  mean  diftance  from  the 
Sun.  And  that  they  were  the  fame,  is  con¬ 
firm’d  from  hence,  that  in  the  year  1531  a 
Comet  defcribed  an  orbit,  whofe  elements  a- 
grce  well  with  thofe  of  the  other  two  ;  there 
being  no  confiderable  difference,  excepting  on- 


ly  in  the  periodical  time  ;  one  interval  being 
75  years  ;  the  other,  76.  But  the  inequality 
of  the  periods  is  not  greater  than  what  may  be 
attributed  to  phyfical  caufes.  For  as  the  Co¬ 
met  moved  flowly  in  it’s  aphelion,  at  which 
diftance  theSun’s  regulating  power  is  but  weak, 
it’s  motion  was  liable  to  be  much  difturbed  by 
the  attradlion  of  other  Comets  ;  by  which 
means  it’s  periodic  time  might  be  conliderably 
alter’d.  The  aftronomers  have  found  the  mo¬ 
tion  of  Saturn  fo  much  difturbed  by  Jupiter 
when  near  him,  that  fome  of  his  periods,  ob- 
ferv’d  accurately  within  a  century  paft  have 
been  above  1 3  days  longer  than  others.  And 
by  a  calculation  from  the  theory  of  gravity, 
fome  of  Saturn’s  periods  may  be  a  month  lon¬ 
ger  than  others  •f-.  How  much  greater  irre¬ 
gularities  of  this  fort  mult  our  Comet  be  ex- 
pofed  to,  which  in  its  aphelion  runs  off  from  the 
Sun  almolt  four  times  as  far  as  Saturn  ;  where 
it’s  gravitation  to  the  Sun  is  1 6  times  weaker ; 
and  whofe  velocity  in  it’s  aphelion  is  not  the 
tenth  part  of  Saturn’s  velocity  ?  It  is  not  there¬ 
fore  to  be  wonder’d  at,  if  it’s  periodic  time, and 
it’s  orbit  too,  were  fome  what  changed. 

Upon  the  fuppofition  that  it  was  the  fame 
Comet  which  appeared  thefe  three  feveral 
times,  the  fagacious  Doctor  predicted  J-,  that 
“  it  would  appear  again  about  the  end  of  the 
“  year  1758,  or  the  beginning  of  the  folio  w- 

ing  year.”  This  predidtion  we  have  now 

fhf 
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the  fatisfaction  to  fee  verified ;  the  prefent 
Comet  agreeing  hitherto  fo  well  with  the  for¬ 
mer,  as  to  leave  little  room  for  doubt  that: 
they  are  the  fame.  We  may  therefore,  upon 
fure  grounds,  expert  that  the  reft  of  theComets 
will  return  too ;  tho’  we  are  not  able  as  yet  to 
prefix  the  years  of  their  returns  As  it  is 
not  certain,  that  any  other  Comet  has  appear¬ 
ed  twice,  fince  Comets  have  been  duly  obfer-  ■ 
ved,  we  may  conclude  that  all  the  other  Co*, 
mets  have  longer  periods  than  this  ;  and  con- 
fequently  run  off  to  greater  diftances  from  the 
Sun.  From  the  curvature  of  the  path  of  that 
which  appeared  in  1680,  Sir  Isaac  Newton 
collected  that  it’s  period  muft  be  above  500 
years  ;  which  will  make  it’s  greateft  diftance 
from  the  Sun  to  be  above  126  times  greater 
than  the  earth’s.  And  this,  by  the  way, 
fhews  the  vaft  extent  of  the  power  of  gravity  ; 
for  it  muft  -  extend  to  the  utmoft  diftance  to 
which  any  Comets  rife  from  the  Sun  ; — in  or¬ 
der  to  turn  them  round  their  aphelia,  and 
bring  them  back  in  their  orbits,  as  it  does  the 
Planets.  To  clofe  the  prefent  article  :  A 
theory,  which  fo  accurately  anfwers  to  the 
motions  of  all  theComets  which  have  been  ac¬ 
curately  obferv’d,  even  to  fome  which  have 
been  very  extraordinary  -j~ ,  and  which  accounts 
for  them  by  the  fame  laws  as  the  motions  of 
the  Planets  are  accounted  for,  cannot  but  be 
true. 

Since 

-  *  See  the  Appendix.  f  See  the  infiances  oi  the  Comets 

in  1664  and  1680,  in  Newt.  Princip.  p.  505  and  522. 
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Since  Comets  move  in  the  planetary  re¬ 
gions,  we  may  argue  that  they  fhine  by  reflec¬ 
ting  the  Sun’s  light ; — another  circumftanee, 
in  which  they  referable  the  planets.  Accord¬ 
ingly,  the  brightnefs  of  their  heads  has  been 
obferv’d  to  increafe  as  they  have  approached  to 
the  Sun,  and  to  decreafe  as  they  have  departed 
from  him ;  altho’  they  have  been  going  farther* 
from  the  earth  in  the  former  cafe,  and  in  the 
latter,  coming  towards  it.  Which  fliews  that 
their  brightnefs  depends,  not  on  their  nearnefs 
to  the  earth,as  their  apparent  magnitude  does j 
but  on  their  nearnefs  to  the  Sun.  And  that 
Comets  fhine  only  by  the  light  of  the  Sun,  is 
manifefl:  from  an  obfervation  of  Hevelius, 
that  fome  *  have  cafl:  fhadows  behind  them. 
Their  fliining  only  by  the  Sun’s  light  fupplies 
us  with  a  reafon  why  they  are  moft  frequent¬ 
ly  feen  near  the  Sun,  or  in  that  hemifphere  of 
the  heavens,  in  the  middle  of  which  the  Sun. 
is  placed.  For  in  their  defcent  to  the  plane¬ 
tary  regions,  they  are  not  fufficiently  illumi¬ 
nated  by  the  Sun  to  difcover  themfelves,  till 
they  come  within  the  Iphereof  Jupiter -f-.  Now 
the  greater  part  of  this  fphere  is  on  that  fide  of 
the  earth,  which  looks  toward  the  Sun,  and 
therefore  more  Comets  may  be  expelled  on 
that  ftde  than  on  the  other. 

You  have  now  feen  in  what  refpects  the 
Comets  may  be  faid  to  be  a  kind  of  Planets. 

There 


*  As  that  of  1665,  whofe  fhadow  made  a  kind  of  ftfTure  in  the 
tail.  ITevelii  Cometogr.  Lib.  Xlt.  p.  898.  f  p.  12. 
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There  is  a  conformity  between  them  in  thefe 
particulars  :  Both  of  them  are  compadt,  per¬ 
manent,  opake  bodies  ;  both  fhine,  not  by  na¬ 
tive  light,  as  meteors  do,  but  by  reflecting  the 
fun’s  light ;  and  both  revolve  in  conic  feftions 
round  the  fun  placed  in  one  focus  of  their  or¬ 
bits,  which,  in  all  probability,  are  of  the  fame 
kind,  elliptic.  But  in  other  circumftances 
there  is  a  difference.  Their  orbits, tho’  elliptic, 
are  vaftly  more  eccentric  or  oblong  than  thofe 
of  the  Planets  ;  the  former  being  almoft  pa¬ 
rabolic  ;  the  latter,  almoft  circular.  There  is 
a  difference,  as  well  in  the  fituation  as  in  the 
figure  of  their  orbits.  The  planes  of  all  the 
planetary  orbits  are  almoft  coincident  with  the 
ecliptic  ;  that  which  differs  moft, making  with 
it  an  angle  of  but  y°.  But  the  .orbits  of  Co¬ 
mets  are  inclined  to  the  ecliptic  in  very  differ¬ 
ent  angles,  fome  of  them  being  almoft  perpen¬ 
dicular  to  it.  The  difpofition  of  their  orbits 
is  indeed  as  various  as  poflible  in  every  re  ip  eel ; 
as  any  one  will  lee,  that  looks  into  Dr.  Hal¬ 
ley's  table  of  them.  Again  :  The  real  moti¬ 
on  of  all  the  Planets  round  the  Sun  is  conftant- 
ly  direct ;  whereas  the  real  motion  of  many 
Comets  f  is  retrograde,  or  contrary  to  that  of 
the  Planets,  as  was  intimated  before  *.  This 
diverfity  in  the  real  polition  of  then  planes, and 
rpc  real  direction  ot  then  motions,  occalions 
that  great  difference  in  their  apparent  courfes, 
which  we  took  notice  of,  under  the  head  of 

their  general  phsenomena  Such  a  variety  in 

the 

-j-  About  one  half  of  the  known  Comets  arc  retrograde. 

*  F.  12.  t  P.  7- 
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the  diredtion  of  thefe  motions  is,  by  the  way,  a 
full  proof,  that  there  are  neither  folid  orbs  in 
the  heavens,  as  fome  of  the  antients  imagined  } 
nor  fuch  whirlpools  of  fluid  matter,  as  many 
of  the  moderns  have  introduced,  in  order  to 
account  for  the  planetary  revolutions. 

But  Comets  feem  to  differ  from  tbe  Planets 
in  nothing  more,  than  in  that  particular  con- 
ftitution  of  their  bodies,  or  atmofpheres,  or 

both,  which  difpofes  them  to  have  tails  ; - an 

appendage,  not  in  the  leaft  degree  belonging 
to  any  of  the  Planets,  You  have  already  feen 
the  infufficiency  of  fome  hypothefes  which  had 
been  propofed  to  account  for  this  appearance  ; 
and  that  the  caufe  of  it  muft  be  fome  extremely 
rare  vapor  refledting  theSun’s  light.  That  the 
tail  confifts  of  fome  matter  derived  from  the 
nucleus,  may  be  argued  from  hence,  that  Co¬ 
mets  have  the  greatefl:  and  brightefl:  tails, 
quickly  after  they  have  pafs’d  by  the  Sun  ;  and 
thofe  have  the  longefl:  tails,  which  go  neared: 
to  him.  By  this  it  appears,  that  the  heat, 
which  the  Comet  acquires  from  the  Sun,  tends 
to  increafe  the  tail.  Thus,  the  Comet  of  1680, 
when  it  was  firft  difcover’d  in  its  defcent  to  the 
Sun,  had  no  tail ;  after  fome  days,  a  fmall  one 
arofe,  which  increafed  in  the  approach  to  the 
Sun  ;  but  foon  after  the  Comet  had  pafs’d  it’s 
perihelion,  which  was  not  a  flxth  part  of  the 
Sun’s  diameter  diftant  from  the  Sun,  where  it 
contracted  a  prodigious  degree  of  heat  *,  it  e~ 

E  mitted 


*  See  above,  p.  13* 
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mitted  a  very  fplendid  tail  of  a  furprifing  mag- 
nitude,extending  in  length  above  yo°  which, 
confidering  it’s  diftance  from  the  earth, fell  little 
fhort  ot  a  hundred  million  miles.  But  this  after¬ 
wards  gradually  diminilh’d,untill  it  totally  dif- 
appeared.  From  hence  it  may  be  collected, 
that  the  tail  is  nothing  but  an  extremely  thin 
vapor,  excited  by  hea,t  from  the  nucleus  of 
the  Comet.  Which  is  farther  confirmed  by 
a  rule  our  great  Philofopher  has  given  -f,  to 
determin  at  what  time  the  vapor  in  the  end 
of  the  tail  began  to  afcend  from  the  nucleus  ; 
by  which  rule  he  found,  that  almoft  all  the  va¬ 
por,  which  compofed  the  tail  of  thisComet  after 
it  had  pafs’d  its  perihelion,  arofe  at,  and  foon 
after  the  time  of  the  perihelion, when  it  fuftain- 
ed  the  greateft  heat. 

The  tail  of  a  Comet,  being  a  vapor  excited 
by  the  heat  of  the  Sun,  muft  confift  of  matter 
of  a  texture  different  from  what  is  in  the  Pla¬ 
nets.  For  fome  Comets  have  never  come  fo 
near  to  the  Sun,  as  the  earth  always  is  ;  many 
have  not  been  nearer  to  him  than  Venus  or 
Mercury,  and  fo  have  never  been  expofed  to  a 
greater  heat  than  thefePlanets  continually  are  ; 
yet  have  all  thefe  Comets  fent  forth  confidera- 
ble  tails.  Which  fhews  that  the  matter  of 
thefe  tails  was  of  fuch  a  peculiar  texture  as  dif- 
pofed  it  to  be  eafily  rarefied,  without  a  great 
degree  of  heat.  Since  the  atmofpheres  of 
Comets  are  vaftly  larger  in  proportion  to  their 

bodies. 
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bodies,  than  thofe  of  the  Planets  are,  fo  far  as 
we  can  judge  of  the  other  Planets,  by  analogy, 
from  our  own  j  and  fince  they  abound  much 
more  with  vapors,  as  is  evident  from  their 
thick  and  turbid  appearance ;  they  feem  to  be 
a  proper  fund,  to  fupply  matter  in  fufficient 
plenty  for  the  formation  of  the  tails.  For  tho’ 
i'ome  of  thefe  tails  are  vaftly  long,  yet  they  are 
fo  thin,  that  an  inconfiderable  quantity  of 
matter,  duly  rarefied,  may  fuffice  to  produce 
them.  We  find,  that  a  very  little  feuel  will 
make  fmoke  enough  to  fill  a  very  large  fpace. 

The  afcent  of  the  tails  in  a  dire&ion  oppo¬ 
site  to  the  Sun,  our  illuftrious  author  thinks 
owing  to  the  rarefaction  of  the  matter  of 
which  they  confift.  For  as  in  our  atmofphere, 
where  every  thing  gravitates  to  the  earth,  the 
fmoke  of  any  body  mounts  upward  from  the 
earth  ;  and  that  either  perpendicularly,  if  the 
body  be  at  reft ;  or  obliquely,  if  that  be  mo¬ 
ved  fideways  :  So  in  the  heavens,  where  all 
things  gravitate  to  the  Sun,  fmoke  and  vapors 
ought  to  afcend  from  the  Sun  ;  either  right  up¬ 
ward,  if  the  fuming  body  were  at  reft ;  or  ob¬ 
liquely,  when  that,  by  being  in  motion,  leaves 
the  places  from  which  the  fuperior  parts  of  the 
vapor  had  afcended.  “  The  air  in  a  chimney, 
fays  Sir  Isaac  -f-,  being  rarefied  by  heat,  be¬ 
comes  fpecifically  lighter  than  the  neighbour¬ 
ing  air,  and  therefore  neceffarily  rifes  in  it,  and 
carries  up  the  fmoke  with  it ;  and  thus  the  va- 


or 
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por  in  the  tail  of.  a  Comet  being  warm’d,  will 
warm  the  aethereal  aura  or  folar  atmofphere, 
wherein  it  is  involved  ;  which  by  this  warmth 
being  rarefied,  and  it’s  fpecific  gravity  towards 
the  Sun  diminifhed,  it  will  afcend,  and  carry 
with  it  the  matter  which  makes  the  tail ;  ”  an4 
this  matter,  by  it’s  rarefaction,  will  continual¬ 
ly  expand  on  all  fides,  and  make  the  upper  end 
of  the  tail  the  broadeft  and  thinned:.  The 
tethereal  aura  mull:  be  fuppofed  extremely  rare 
and  next  to  a  vacuum,  at  the  diftance  at  which 
fome  Comets  pafs  from  the  Sun  ;  yet,  be  it  e~ 
ver  fo  rare,  if  that  part  of  it,  which  is  invol¬ 
ved  within  the  atmofphere  and  tail  of  aComet, 
be  made  rarer  by  heat  than  the  ambient  parts 
are,  it  ranft  rife  in  them,  by  the  known  laws 
of  fpecific  gravity.  - 

From  what  has  been  faid  it  appears,  that 
the  vapor,  which  makes  the  tail,  has  a  com¬ 
pound  motion  ; — -a  motion  of  afcent  right- 
upward  from  the  Sun,  and  a  progreffive  mo¬ 
tion,  which  it  had  in  common  with  the  nu¬ 
cleus,  All  the  parts  of  it  mull  therefore,  by 
their  gravity  toward  the  Sun,  revolve  round 
him  in  conic  fedlions,  for  the  fame  reafon  as 
the  nucleus  itfelf  does  ;  and,  tho’  detach’d  from 
that,  will  accompany  it  in  it’s  progrefs,  till  by 
liow  degrees  they  are  diflipated.  Here  you 
may  fee  the  reafon,  why  the  tail  is  often  a  lit¬ 
tle  incurvated,  and  fometimes  bifurcated  ;  and 
why  it  is  not  turned  exactly  to  the  point  op- 
poute  fo  the  Sum  To  keep  the  tail  flrait,  and 
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exactly  turned  from  the  Sun,  all  the  parts  of 
it  fhould  defcribe  greater  arcs  in  the  fame 
time,  and  therefore  move  with  greater  ve¬ 
locities  than  the  nucleus  ; —  greater,  in  the 
fame  proportion  as  they  are  more  diftant  from 
the  Sun. .  But  the  progreflive  motion,  which 
they  receive  from  the  nucleus,  can  never  give 
them  a  greater  velocity  than  that  has.  There¬ 
fore  the  upper  parts  will  be  left  a  little  behind, 
or  on  that  fide  from  which  the  Comet  is 
moving  ;  and  the  tail  will  be  bent,  with  it’s 
convexity  on  that  fide  toward  which  theComet 
is  moving.  Farther  :  As  the  orbit  of  a  Comet 
is  veiy  curve  near  the  perihelion,  thofe  va¬ 
pors,  which  make  a  tail  before  the  perihelion, 
rife  in  a  different  direction  from  thofe  after  the 
perihelion.  The  confequence  of  this  may  be  a 
forked  tail  being,  as  it  were,  two  tails,  join¬ 
ed  together  near  the  nucleus,  and  divaricating 
toward  their  upper  ends. 

The  tail,  being  always  nearly  oppofite  to 
the  Sun,  will  follow  the  head  of  the  Comet, 

is  defcending  to  it’s  perihelion  ;  and 
will  precede  it,  in  its  afcent.  And  if  the  Co¬ 
met  be  near  a  ftrait  line  palling  thro’  the  Sun 
and  the  earth,  and  fo  be  near  it’s  conjunction 
or  oppofition  with  the  Sun  j  the  upper  end  of 
the  tail  being  broadeft,will  appear  to  furround 
the  head  of  the  Comet  on  all  lides,  like  hair. 

*  t 

Thus  have  we  endeavour’d  to  explain  the 
general  phenomena  of  Comets,  enumerated  in 
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the  beginning  of  the  forgoing  difcourfe.  Con¬ 
cerning  their  ufes  and  effects,  two  or  three 
things  are  now  to  be  laid. 

It  is  not  to  be  doubted,  that  the  alwife 
Author  of  nature  deligned  fo  remarkable  a 
fort  of  bodies  for  important  purpofes,  both 
natural  and  moral,  in  His  creation.  The  mo¬ 
ral  purpofes  feem  not  very  difficult  to  be 
found.  Such  grand  and  unufual  appearances 
tend  to  roufe  mankind,  who  are  apt  to  fall  a- 

jleep,  while  all  things  continue  as  they  were ; - 

to  awaken  their  attention,  and  to  direct  it  to 
the  fupremeGovERNOR  of  the  univerfe  ;  whom 
they  would  be  in  danger  of  totally  forgetting, 
were  nature  always  to  glide  along  with  an 
uniform  tenor.  Thefe  exotic  ftars  ferve  to  raife 
in  our  minds  moll  fublime  conceptions  of 
GOD,  and  particularly  difplay  his  exquifite 
Ikill.  The  motions  of  many  Comets  being 
contrary  to  thofe  of  the  Planets,  Ihew  that 
neither  of  them  procede  from  neceffity  or  fate, 
but  from  choice  and  defign.  The  fame  thing 
is  to  be  feen  in  the  figure  and  fituation 
of  their  orbits ;  which  indeed  have  not  the  ap¬ 
pearance  of  regularity,  as  thofe  of  the  Planets, 
and  yet  are  the  refult  of  admirable  contrivance. 
By  means  of  their  great  eccentricity,  they  run 
fo  fwiftly  thro’  the  planetary  regions,  as  to  have 
but  very  little  time  to  difturb  their  own  mo¬ 
tions,  or  thofe  of  the  Planets.  And  this  end 
is  (till  more  effectually  anfwered  in  thofe  Co¬ 
mets  whofe  motion  is  retrograde,  or  contrary 

to 


Lect.  II.  On  COMETS,  39 

to  that  of  the  Planets.  In  this  cafe,  the  rela¬ 
tive  velocity  wherewith  the  Comet  and  Planet 
run  by  each  other  is  the  fum ;  but  when 
Comets  move  the  fame  way  as  the  Planets, 
’tis  the  difference ,  of  their  real  velocities  *.  By 
this  great  eccentricity  likewife,  as  well  as  by 
the  very  different  fituation  of  their  planes,  they 
are  at  vaft  diftances  from  each  other  in  their 
aphelia  ;  where  their  motions  are  fo  flow,  and 
their  gravitation  to  the  Sun  fo  weak,  that  their 
mutual  gravitation  might  produce  irregulari¬ 
ties,  and  perhaps  throw  thefyftem  into  confu- 
fiom  which  this  precaution  has  guarded  a- 
gainft. 

But  without  inlarging  on  thefe  things,  I 
muff  haften  to  fpeak  a  little  of  the  natural 
purpofes,  to  which  Comets  may  be  fubfervient. 
To  afiign  all  thefe  in  particular,  may  perhaps 
never  be  in  the  power  of  mortals  j  to  be  fure, 
it  is  not  to  be  expected  at  prefent,  while  our 
knowledge  of  the  cometic  fyftem  is  but  in  it’s 
dawn.  It  does  not  feem  very  likely,  that  they 
fhould  be  intended,  as  the  Planets,  to  afford  an 
habitation  for  animals.  The  very  great  eccen¬ 
tricity 

*  The  velocity  of  a  Comet  is  to  that  of  a  Planet,  at  the  fame 
diftance  from  the  Sun,  nearly  as  7  to  5.  Therefore  the  rela¬ 
tive  velocity  of  retrograde  Comets  is  to  that  of  direct  ones  as 
7*75  to  7 — 5, that  is,  as  12  to  2.  So  that  a  retrogradeComet 
'  ln  its  tranftt  by  a  Planet  will  continue  within  a  given  diftance 
from  it,  but  one  fixth  part  of  the  time  that  it  would, if  it  were 
direct.  This  would  be  ftriCtly  fo,in  cafe  a  Comet  and  Planet 
fliould  pafs  by  each  other  in  parallel  directions.  But  the 
greater  the  deviation  from  parallelifm  is,  fo  much  the  lefs  dif¬ 
ference  will  be  made,  in  the  time  of  their  continuing  near  one 
another,  by  a  Comet’s  being  retrograde  or  direct. 
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tricity  of  their  orbits  expofes  them  to  fucli 
mighty  changes  of  light  and  darknefs,  of  heat 
and  cold,  as  feem  to  imply  that  they  are  de- 
figned  for  purpofes  very  different  from  the 
Planets.  If  the  Comet  of  1680  revolves  in 
575  years,  as  fome  have  fuppofed  (and  it’s  pe¬ 
riod  cannot  be  much  fhorter  than  this  *;  tho’  it 
may  be  much  longer)  it’s  greateft  diftance  from 
the  Sun  muff  be  above  23,000  Times  greater 
than  it’s  lead:  diftance  ;  and  the  light  and  heat 
of  the  Sun  being  every  where  reciprocally  as 
the  fquares  of  the  diftances,the  Comet’s  great- 
eft  light  and  heat  is  above  five  hundred 
million  times  greater  than  it’s  leaft.  Ex¬ 
tremes  like  thefe  muft,  one  would  think,  de- 
ftroy  all  vegetables  and  animals, in  the  leaft  de¬ 
gree  refembling  thofe  we  are  acquainted  with. 
And  yet,  fuch  is  the  inexhauftible  variety  of 
the  works  of  GOD,  that  it  is  more  than  pofti- 
ble,  that  there  may  be  vegetables  and  animals, 
to  which  fuch  extremes  may  be  as  neceffary  as 
thofe,  to  which  our  globe  is  fubjeft,  are  to 
ours.  However,  it  feems  moft  probable,  that 
the  Comets  are  defigned  to  be  fome  way  or  o- 
ther  ferviceable  to  the  planetary  worlds.  Thofe 
who  fee  with  unphilofophic  eyes  are,  I  fuppofe, 
generally  alarm’d  at  the  fight  of  a  Comet ;  and 
indeed  the  bulk  of  mankind  feem  difpoled,  by 
a  fort  of  natural  fuperftition,  to  turn  every  un- 
ufual  phaenomenon  into  a  prefage  of  fome  dire 
event.  Of  the  truth  of  this  obfervation, 
fo  far  as  it  relates  to  Comets,  the  hiftories 
of  them  afford  an  inconteftable  proof.  But 

thefe 
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thefe  objects  of  terror  may  ,  be  productive  of 
great  advantages.  ’Tis  the  judgment  of  Sir 
Isaac  Newton  *,  that  the  tails  of  Comets 
may  be  intended  to  recruit  the  perpetual  wafte 
of  fluids  in  the  Planets  by  vegetation  and  pu¬ 
trefaction.  The  tails  fometimes  reach  to  an 
immenfe  diftance  -f* ;  and  the  rarefied  vapor, 
dilating  itfelf  toward  their  upper  end,  mull 
gradually  be  diffufed  throughout  the  heavens, 
and  by  it’s  gravity  be  drawn  into  the  atmof- 
pheres  of  the  Planets,  and  mingle  with  them. 
He  farther  fulpeCts,  that  the  moft  fubtle  and 
fpirituous  part  of  our  air,  which  is  moil;  re- 
quifite  to  maintain  life,  may  come  principally 
from  the  Comets.  Another  eiid  of  them  may 
be,  to  fupply  the  perpetual  confumption  of 
the  Sun  J.  TheComet  of  1680  defcended  fo 
near  to  the  Sun-f*,  that  it  probably  enter’d, 
and  that  with  ah  excelflve  velocity,  into  the 
denfer  part  of  his  atmofphere,  where  meeting 
with  a  fenflble  refiftence,  it  might  be  a  little 
retarded  ;  and  if  fo,  in  it’s  next  revolution  it 
will  go  nearer  the  Sun,  and  be  more  retarded  ; 
and  being  thus  retarded  in  every  revolution,  it 
mull:  at  length  fall  upon  the  Sun,  and  may1 
ferve  for  new  feuel  to  feed  his  flame.  It  may 
be  more  retarded  by  the  attraction,  of  other 
Comets  in  it’s  aphelion,  where  it’s  motion  is 
very  flow  ;  and  by  that  means  may  the  iboner 
fall  into  theSun.  Such  may  probably  be  fome 
of  the  ufes  of  Comets  ;  and  as  our  knowlege 
of  their  number,  their  periods,  and  the  figure 
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and  fituation  of  their  orbits '  advances,  more 
may  be  difcovered. 

On  the  other  fide,  it  ought  not  to  be  con¬ 
cealed,  that  they  feem  fitted  to  be  the  minifters 
of  divine  juftice  as  well  as  goodnefs,  and  ca¬ 
pable  of  producing  very  great  and  deftruclive 
changes  in  the  planetary  worlds ;  fome  of  them 
having  their  nodes  fituated  not  far  from  the 
orbits  of  the  Planets.  Were  a  Comet  to  pafs 
very  near  a  Planet,  it  would  increafe  the  tides 
in  the  ocean  ( if  the  other  Planets  have  oceans 
as  well  as  our  earth)  and  might  fwell  them  fo 
as  to  drown  the  lower  countries,  if  not  the 
mountains  •,  and  fhould  the  Planet  at  the 
fame  time  pafs  thro’  the  tail  of  the  Comet,  the 
vapors  of  that,  fuppofing  them  to  be  aqueous, 
might,  by  turning  into  rain,  greatly  increafe 
the  inundation.  By  fuch  a  near  approach  of 
a  Comet  to  the  earth,  has  the  ingenious  and 
learned  Mr.  Whist  on  endeavour’d  to  account 
for  the  univerfal  deluge  fpoken  of  in  the  holy 
fcriptures.  And  if  he  has  not  fatisfadtorily 
accounted  for  every  particular  upon  this  hy- 
pothefis,  at  leaf!  he  has  produced  much  more 
evidence  of  various  kinds  than  could  have  been 
expected  in  a  matter  of  fuch  early  antiquity,  to 
prove  that,  in  fact,  a  Comet  came  very  near 
and  pafs’d  by  the  earth,  on  the  day  the  deluge 
began  5  and  if  fo,  it  could  not  but  have  a  very 
great  influence  in  bringing  on  that  molt  afto- 
nifhing  cataflrophe.  Indeed,  according  to  the 
laws  of  nature,  particularly  thofe  of  gravity,  it 
not  poflible  but  that  the  near  approach  of  a 
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Comet  to  a  Planet,  either  in  it’s  defcent  to  the 
Sun  or  afcent  from  him,  flrould  draw  after  it 
a  train  of  dangerous,  if  not  fatal  confequences. 
Several  of  thefe  might  eafily  be  mention’d ; 
and  many  others  there  may  be,  of  which  we 
have  not  at  prefent  the  leaft  fufpicion. 

But  inftead  of  entring  here  into  a  detail, 
which  would  probably  anfwer  no  valuable  end, 
I  choofe  rather  to  turn  your  thoughts  to  that 
confummate  WisDOM,which  prefides  over  this 
vaft  machine  of  nature,  and  has  fo  regulated 
the  feveral  movements  in  it,  as  to  obviate  the 
damage  that  might  arife  from  this  quarter. 
None  but  an  eye  able  to  pierce  into  the  remo¬ 
te#  futurity,  and  to  forefee,  throughout  all  a- 
ges,all  the  fituations  which  this  numerous  clafs 
of  bodies  would  have  towards  the  Planets,  in 
confequence  of  the  laws  of  their  refpective  mo¬ 
tions,  could  have  given  fo  juft  an  arrangement 
to  their  feveral  orbits,  and  affigned  them  their 
places  at  firft  on  their  orbits  with  fuch  perfect 
accuracy,  that  their  motions  have  ever  fine? 
continued  without  interfering,  and  no  difafters 
of  this  fort  have  taken  place  ;  unlefs  we  except 
the  cafe  of  the  deluge.  For  tho’  fo  many  Co¬ 
mets  have  traverfed  this  planetary  fyftern,  and 
fome  of  their  orbits  run  near  to  thofe  of  tire 
Planets  yet  the  Planets  have  never  been  in 
the  way  -f,  but  always  at  a  diftance  from  the 
neareft  point,  when  the  Comets  have  palled  by 
_  _  ^  ■■  ■  -  it. 

f  The  Comet  of  1 6 1 8  came  to  its  defeending  node,  the  iot  a 
of  September*  Dr.  II  alley  obferves,  that  if  it  had  con.e  c » 

it 
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It.  The  forefight  of  that  great  Being,  which 
has  hitherto  prevented  fuch  diforders,  will  con¬ 
tinue  to  prevent  them,  fo  long  as  HE  fees  it  fit 
the  prefent  frame  of  nature  fhould  fubfift. 
Longer  than  that,  it  is  not  fit  that  it  fhould 
fubfift.  ‘ 

It  may  not  be  unfeafonable  to  remark, for  a 
conclufion,  that  as,  on  the  one  hand,  it  argues 
a  temerity  unworthy  a  philofophic  mind,  to 
explode  every  apprehenlion  of  danger  from 
Comets,  as  if  it  were  impoflible  that  any  da¬ 
mage  could  ever  be  oecafioned  by  any  of  them; 
becaufe  fome  idle  and  fuperftitious  fancies  have 
in  times  of  ignorance  prevail’d  concerning 
them  :  So  on  the  other,  to  be  thrown  into  a 
panic,  whenever  a  Comet  appears,  on  account 
of  the  ill  effects  which  fome  few  of  thefe  bodies 
might  pofiibly  produce,  if  they  were  not  under 
a  proper  direction,  betrays  a  weaknefs  equally 
unbecoming  a  reafonable  being.  The  wifeft 
courfe  is,to  aim  at  fuch  a  rectitude  of  intention 
andfirmnefs  of  refolution, that, asHoa ace  fays. 
Si  fraftus  illabatur  orbis, 

Impavidum  ferient  ruinas. 

,  ^  t 

Read,  18th  of  April,  1759. 

v  »  1  \  »  .  i  i  '  | 

it  about  the  middle  of  March  [I  think  he  fhould  have  faid 
May]  it  would  have  pafs’d  within  *-§■  of  the  Sun’s  didance 
from  the  earth.  And  fo  would  the  Comet  of  1686,  had  it 
arrived  at  it’s  afcending  node  a  little  fooner.  But  no  Comet 
has  threaten’d  the  earth  with  a  nearer  approach  than  that  of 
1680  ;  which,  had  it  come  down  to  the  Sun  a  month  later, 
would  have  pafs’d  as  near  the  earth  as  the  moon  is. 
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Concerning  the  Revolutions  of  the  piC' 
fent  Comet,  and  of  fome  others. 


HIS  year,  1759,  has  done  great  honor 
to  aftronorpy.  It  has  added  a  new  con¬ 
firmation  to  Sir  Isaac  .Newton’s  the¬ 
ory  of  Comets,  which  was  indeed  very 
well  eftablifhed  before  ;  and  it  has  verified  the 
firft  predi£tion  that  ever  was  made  of  the  ap¬ 
pearance  of  a  Comet ; —  the  firft,  I  mean,that 
ever  was  made  upon  aftronomical  principles  i 
For  aftrological  or  enthufiaftical  predictions  of 
thefe  or  any  other  unufual  phsenomena  de- 
ferve  no  regard,  but  are  to  be  treated  as  the 
dreams  of  vifionaries.  And  yet,  trifling  and 
contemptible  as  they  are,  fuch  have  been 
made  both  in  former  and  later  times 
This  firft  aftronomical  prediction  was  made 
by  Dr.  Halley,  in  perfuance  of  the 
theory  now  mention’d  ;  and  the  grounds, 
1  upon 

*  Halley’s  Synopf.  Aftron.  Comet. 


upon  which  he  went  in  making  it,  have 
been  laid  open  in  the  foregoing  papers, 
p.  28.  They  were  in  brief  :  That  the  Comets, 
which  appear’d  in  the  years  1531,  1607  and 
1682  defcribed  trajectories  in  the  heavens,  the 
obferv’d  part  of  which  was  fenfibly  parabolic  ; 
and  upon  computation,  their  trajectories  were 
found  to  be  nearly  the  fame.  The  inference 
from  which,  according  to  the  principles  of  this 
theory,  is,  that  thefe  were  one  and  the  fame 
Comet,  revolving  in  a  very  long  elliptic  orbit, 
in  about  75  or  76  years.  From  hence  the  Dr. 
predicted,  that  “  it  would  return  in  the  year 
1758  as  he  firft  publifhed  in  1705  -j~.  Hav¬ 
ing  afterward  look’d  over  the  catalogues  of 
more  antient  Comets,  and  difeovered  that  three 
others  had  preceded  the  aforefaid  three,  in 
ike  intervals  of  time,  viz.  in  the  years  1305, 
1380  and  1456,  he  was  more  confirm’d  in  his 
opinion  that  they  were  the  fame  Comet.  But 
having  remark’d  the  inequality  of  it’s  periods, 
that  fome  were  under  75  years,  and  others  a- 
above  76,  and  confidered  the  effeCt  which  the 
aCtion  of  Jupiter  upon  the  Comet,  by  the 
force  of  gravity, might  probably  have  had, about 
the  time  of  it’s  lalt  appearance  in  1682,  he 
concluded,  that  “  it  would  not  return  till  af¬ 
ter  the  longer  period  of  above  76  years,about 
the  end  of  the  year  1758,  or  the  beginning 
<*  of  the  next  With  what  fagacity  and  ac¬ 
curacy  of  judgment  this  conclufion  was  drawn, 
the  event  has  fufficiently  declared.  At  the 
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fame  time  he  expreffed  his  confidence,  that  “  if 
“  it  fhould  return  again  at  the  time  he  had 
“  foretold,  impartial  pofterity  would  not  re- 
<c  fufe  to  acknowledge  that  this  was  firlt  dif- 
“  cover’d  by  an  Englijhman .”  It  is  to  be  ho¬ 
ped,  the  prefent  age  will  not  forfeit  the  cha- 
radter  of  impartiality ;  but  that  all  the  world 
will  now  unite  in  doing  juftice  to  fuch  diftin- 
guifhing  merit. 

As  this  Comet  is  on  fome  accounts  more  re¬ 
markable  than  the  reft,  I  perfuade  my  felf  a 
fhort  Hiftory  of  it  will  not  be  unacceptable  to 
the  curious.  I  fhall  therefore  throw  together 
the  principal  things  that  I  have  met  with  con¬ 
cerning  it. 

It’s  firft  appearance,  that  may  be  depended 
on,  is  that  in  1305.  As  to  which,  all  we  find 
is,that  it  was  feen  aboutEafter,  that  is,  inApril, 
as  it  was  this  prefent  year ;  and  that  it  was,  •f- 
according  to  the  language  of  thofe  days,  “  of 
“  a  horrible  bignefs”  :  Tho’  ’tis  likely  it  did 
not  appear  bigger  at  that  time,  than  it  did  on 
the  29th  of  April  lafir.  For  it  could  hardly  ever 
have  been  feen  much  nearer  to  the  earth,  than 
it  was  this  laft  time.  It  is  to  little  pur- 
pofe  to  look  for  any  appearances  of  it  prior  to 
this.  For  tho’  I  find  in  Hevelius’s  and  Lubi- 
ENiETSKi’sHiflories  of  Comets  mention  of  the 
appearance  of  Comets  about  fome  of  thofe 

times 
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times  when,  it  is  probable,  this  appeared,  as 
within  a  year  or  two  before  and  after  ■,  yet 
there  is  no  way  to  determin  which  of  thefe 
was  the  fame  as  the  prefent  Corhet. 

i 

It’s  next  appearance  was  in  1380  •,  but  the 
time  of  the  year  is  not  mention’d.  All  the  Ac¬ 
count  is,  £  that  “  a  burning  Comet  appeared 
“  in  Aquarius  for  three  months  together.” 
From  it’s  appearing  for  fo  long  time  in  Aqua¬ 
rius,  we  may  conclude  that  it  was  in  the  win¬ 
ter  ;  probably  in  the  beginning  of  that  year* 

It  appeared  a  third  time  in  1456.  The  fum 
of  the  accounts  then  given  of  it  are  J-,  that  “  a 
“  Comet  of  an  unheard-of  bignefs  was  feen 
“  toward  the  eaft  in  the  middle  of  Cancer,  the 
“  whole  month  of  June,  with  a  tail  of  fuch  a 
“  length  as  to  reach  almoft  two  ftgns.”  By 
this  it  feems,  the  tail  was  much  longer  than  it 
has  been  feen  at  any  other  time.  But  it  is  to 
be  obferved,  that  the  Comet  was  then  near  it’s 
perihelion,  where  the  tail  is  always  largeft  ; 
and  the  earth  was  in  fuch  a  pofition  as  to  view 
the  tail  almoft  diredlly, and  therefore  under  the 
largeft  angle  that  can  be.  However,  nothing 
is  more  likely  than  that  the  matter  is  exaggera¬ 
ted  ;  moft  of  the  old  defcriptions  of  Comets 
being  drawn  up  in  very  ftrong  terms.  Of 
which  we  have  a  fignal  inftance  in  this  very 
quotation,  wherein  the  Comet  is  faid  to  have 
been  “  of  an  unheard-of  bignefs  For  thefe 

words 
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words  refer  to  the  body,  and  not  to  the  tad  ot 
theComet ;  as  is  plain  in  the  original  -p,  “  Co- 
“  meta  inaudits  magnitudinis  apparuit,  cum 
“  praelonga  cauda  Now  the  bignefs  of  it’s 
body  could  fcarcely  defervefuch  an  epithet ;  as 
we  juft  obferv’d,  under  it’s  firft  appearance. 
Whether  the  fame  Comet  may  emit  a  longer 
tail  in  fome  revolutions  than  others,is  a  matter 
which,  1  fuppofe,has  never  been  inquired  into. 

Hitherto  the  accounts  are  very  defective  ; 
and  we  can  learn  nothing  from  them,  of  the 
Comet’s  courfe  in  the  heavens. 

But  the  next  time  it  was  feen,  which  was 
in  1531,  it’s  courfe  was  obferved,  tho’  imper¬ 
fectly,  by  Apian,  one  of  the  molt  learned  af- 
tronomersof  thofe  days,butfurnifh’dwith  very 
indifferent  inftruments.  He  it  was  who  dif- 
covered  -f->  that  the  tails  of  Comets  are  turned 
from  the  Sun ;  and  made  only  fuch  obfervati- 
ons  on  this  Comet,  as  ferved  to  eftablifli  that 
difcovery.  It  is  laid  *  to  have  been  “  feen 
“  from  the  6th  of  Auguft,  till  the  3d  of  Sep- 
“  tember,  in  the  N.  W.  at  firft  in  the  morn- 
“  ing  before  fun  rife,  and  afterwards  in  the 
“  evening  after  fun  fet.  It  went  thro’  Leo, 
££  Virgo  and  Libra  ;  going  fometimes  40  in  a 
“  day,  fometimes  50,  and  fometimes  6°.  It 
<£  had  north  latitude,  which  was  daily  decreaf- 
££  ing.”  Tis  alfo  faid  +,  that  it  was  a  bearded 
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“  ftar,  of  a  reddifh  or  rather  yellow  color.’* 
From  Apian’s  obfervations  of  it’s  courfe.  Dr. 
Hallf.y  computed  it’s  parabolic  trajectory  ; 
— that  it’s  proper  motion  in  it  was  retrograde  ; 
the’  it’s  apparent  motion  was  direCt;— and  that 
it  was  in  perihelion,  Auguft  25. 

It  's  fifth  appearance  was  in  1607,  when  it’s 
courfe  was  obferv’d  by  the  famous  Kepler 
v.  •  h  greater  care  than  it  had  been  before.  The 
I  u  Fla  nee  of  the  accounts,  as  we  find  them  in 
E v e l  1  u s  -f  and  Lubienietski  *,  are, 
that  it  was  fee n  41  days  from  the  16th 
of  September  ;  at  firfi:  in  the  evening,  and 
afterwards  all  night ;  — that  it  had  a  very 
imall  parallax,  and  fo  was  no  fublunary  va¬ 
por,  but  elevated  to  a  great  hight  in  the  ae¬ 
ther  ; — that  it  preceded  with  a  direct  mo¬ 
tion  thro’  Libra,  Scorpio  and  Sagittarius  ; 
“  at  the  end  of  September  very  fwiftly,  not 
lelsthan  13"  in  aday,butmore  flowly  before 
anu  after  ;  and  near  the  time  of  it’s  difap- 
peanng, being  almoft  ftaticnary  ;  —  that  it’s 
face  was  Ipotted  and  not  round  ; —  that  it 
was  larger  than  all  the  fix’d  ftars,  and  ai¬ 
med:  as  large  as  Jupiter  himfelf ; — that  it’s 
light  was  weak,  pale  and  watery,  like  that 
“  of  the  moon,  when  near  thefhadow  of  the 
earth  ; — that  toward  the  end  of  it’s  appear- 
“  ancc,  it’s  head  was  more  and  more  di- 
mintfhed  ; — that  it’s  tail  was  about  70  long, 
and  projected  oppolite  to  the  Sun,  tho’  with 
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f<  fome  deviation” ;  and  laftly,  that,  agreable 
to  the  terrific  manner  of  defcribing  Comets, 
which  was  not  yet  laid  afide,  “  it  appear  ‘d  like 
«  a  fiery  fpear  or  flaming  fword.”  From  it's 
apparent  courfe,  which  Kepler  had  particu¬ 
larly  defcribed  for  every  night  in  which  he 
obferv’d  it.  Dr.  Halley  determin’d  it’s  tra¬ 
jectory  ;  fixing  the  time  of  the  perihelion  to 
October  16. 

It’s  fixth  appearance  was  in  the  year  1682, 
when  it’s  motion  was  obferv’d  with  all  polfi- 
ble  exadlnefs  by  the  beft  aflronomers  in  the 
world,  and  with  the  beft  inftruments ;  tele- 
fcopes  having  been  then  applied  to  the  making 
aftronomical  obfervations.  It  was  feen  from 
the  1 5th  of  Auguft  to  the  9th  of  September  ; 
at  firft  in  the  morning,  afterwards  in  the 
evening.  It’s  apparent  motion  was  all  the 
while  direct,  thro’  Leo,  Virgo  and  Libra.  In 
the  beginning  it  was  accelerated,  ’till  it  became 
almoft  6°  in  a  day ;  after  that,  it  was  retarded, 
till  towards  the  end  it  was  not  more  than  2° 
in  a  day  -f.  It  had  north  latitude,  which  at 
firft  increafed  till  it  was  above  26°,  and  then 
decreafed  to  lefs  than  90.  It’s  head  was  bright¬ 
er  and  fomewhat  larger  than  the  famous  one  of 
the  year  i68o,but  it's  tail  not  near  fo  long.  By 
Mr.  Flamsteed’s  obfervations  at  the  Royal 
Obfervatory  in  Greenwich,  the  nucleus  was 
hardly  a  tenth  part  fo  broad  as  the  atmofphere 
fu rroun ding  it ;  which  being  meafured  by  a 

micro  - 
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micrometer  was  2'  ;  and  therefore  the  nu¬ 
cleus  was  only  1 1 1 1  or  12'  'in  diameter*.  He- 
v eli us  found  it’s  tail,  when  longeft,  to  be  a- 
bout  1 50  or  1 6°  ;  but  toward  the  end.  it  daily 
diminifhed ;  and  it  deviated  from  the  precife 
point  of  oppofition  to  the  Sun.  By  Dr.  Hal¬ 
ley’s  computation  of  it’s  trajectory,  it  came 
to  it’s  perihelion  September  4th. 

Of  it’s  feventh  appearance  we  our  felves  are 
eye-witneffes.  It  was  firll  feen,  in  this  part  of 
the  world,  on  the  3d  of  April  in  the  morning  j 
but  might  have  been  feen  much  fooner,  had 
not  an  uninterrupted  fuccefilon  of  cloudy  wea¬ 
ther  prevented  it.  On  the  4th, at  32  h,  I  faw  it, 
low  in  the  caff  and  not  very  bright,  with  a  tail 
about  30  or  40  long,  directed  obliquely  up¬ 
ward,  toward  the  S.  W.  It  was  then  in  about 
26°  of  Aquarius,  with  40  of  north  latitude. 
From  hence  it  went  wellerly,  or  with  a  retro¬ 
grade  motion  ;  and  foutherly  withal, approach¬ 
ing  toward  the  ecliptic,  which  it  crofs’d  on  the 
1  ith.  At  firff  it  mov’d  not  above  half  a  de¬ 
gree  in  a  day  ;  but  with  a  motion  greatly  a 
celerated,  by  reafon  of  it’s  coming  almoft  dF 
redtly  towards  the  earth,  it  pafs’d  from  the 
middle  of  the  back  of  Aquarius,  over  the 
tail  of  Capricorn,  and  ran  fo  far  fouthward  by 
the  2 2d,  as  not  to  rife  above  our  horizon. 
While  it  was  invifible  to  us,  it  might  be  feen 
in  the  fouthern  countries,  going  over  the  tail 
of  Pavo,  and  fouth  of  Triangulum  Auftrale, 

and 
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and  thro’  the  Crofters,  within  20°  of  the  fouth 
pole  of  the  equator.  After  it  had  pafs’d  it’s 
neared  didance  from  the  fouth  pole,  the  direc¬ 
tion  of  it’s  apparent  motion  mull  of  neceflity 
become  northerly  ;  by  which  means,  it  rofe  a- 
gain  above  our  horizon  on  the  27th.  The  lad 
time  I  faw  it  before  it  left  us,  on  it’s  fouthern 
progrefs,  was  on  the  19th  in  the  morning  ;  and 
the  fird  time  after  it’s  return,  on  the  29th,  in 
the  evening  ;  when  it  appeared  bigger  than  be¬ 
fore,  tho’  not  fo  bright,  but  rather  of  a  dull 
and  gloomy  afpe6t ;  and  it’s  tail  was  longer  and 
broader,  feeming  to  be  about  7 0  long  and  di¬ 
rected  toward  the  ead.  Thefe  alterations  were 
owing  to  it’s  being  nearer  to  the  earth,  and 
farther  from  the  Sun  *.  It’s  apparent  courfe 
was  now  N.  W.  toward  that  part  of  Hydra, 
which  is  under  Crater ;  and  it  crofs’d  Hydra  in 
about  1 50  of  Virgo.  As  it  was  now  go¬ 
ing  farther  both  from  the  earth  and  the 
fun,  it’s  motion  became  flower,  and  it’s 
bignefs  and  brightnefs  were  continually  dimi- 
nilhing.  The  lad  time  I  faw  it,  before  the 
writing  of  this,  was  on  the  2  2d  of  May  in  the 
evening,  when  at  9  h  i,  I  found  it  on  the  limb 
of  Sextans  Uraniae,  in  about  8°  of  Virgo,  and 
1 40  of  fouth  latitude  ;  with  fome  uncertainty, 
arifing  from  the  faint  appearance  it  made  ; 
which  will  increafe  fo  as,  in  a  little  time,  will 
make  it  difficult  to  find  the  Comet,  elpecially 
when  the  moon-light  nights  come  on.  It’s  di¬ 
urnal  motion  is  now  fcarcely  one  quarter  of  a 

degree. 
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degree.  It’s  apparent  motion  has  all  this  while 
been  retrograde,  as  well  as  it’s  real  motion  ; 
whereas  in  it’s  former  returns,  it’s  apparent 
motion  was  dire6l.  This  difference  is  occafi- 
oned  by  the  earth’s  being  now  on  the  north 
fide  of  the  Comet’s  orbit  •,  whereas  before,  it 
happened  to  be  always  on  the  fouth  fide.  But 
the  calculations  made  on  the  orbit  of  1682  a- 
gree  as  well  with  the  laft  obfervations  we  have 
made  of  the  Comet,  as  they  did  with  the  firft  ; 
and  this  agreement  proves,  both  that  it  was 
the  fameComet  which  appeared  the  beginning 
of  April  in  the  morning,  and  the  end  of  April 
in  the  evening  ;  and  that  this  is  the  fame  Co¬ 
met  as  that  of  1682. 

Such  has  been  it’s  courfe  as  feen  from  the 
earth.  If  the  Reader  be  defirous  to  know  the 
principal  ft  ages  of  it’s  prefent  journey,  they  are 
as  follow.  In  December  1720,  it  was  in  it’s 
aphelion,  or  great  eft  diftance  from  the  Sun; — 
of  above  28  hundred  million  miles.  From  that 
time  it  approach’d  the  Sun  ;  very  flowly  at 
firft, but  \vith  a  motion  continually  accelerated. 
Two  years  and  an  half  ago,  it  enter  d  the 
fphere  of  Saturn  ;  that  is,  came  as  near  to  the 
Sun  as  Saturn  is  ;  and  the  beginning  of  March 
1758,  it  enter’d  the  fphere  of  Jupiter.  It  was 
in  it’s  afcending  node  about  th ;  middle  of  De¬ 
cember  laft  ;  being  then  bey  he  fphere  of 
Mars,  which  it  enter’d  on  ’ft  of  that 

month ;  as  it  did  the  fphere  a’th  on  the 

firft  of  February.  Poflibly,  ill  L:  -ginning  of 
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January  and  for  fome  time  after,  it  might  have 
been  feen  in  the  weftern  hemifphere  in  the 
evening,  at  firft  not  far  from  the  point  of 
the  vernal  equinox,  and  then  to  the  weft  of  it ; 
if  one  had  known  exactly  where  to  look  for 
it.  At  that  time  it  was  as  near  the  Sun  as 
it  was  on  the  2 2d  of  May,  but  not  fo  near  the 
earth ;  and  therefore  not  bright  enough  to 
make  people  in  general  take  notice  of  it*  On 
the  10th  of  February,  it  was  got  to  that  point 
of  it’s  orbit  where  Kepler  firft  faw  it  on  the 
1 6th  of  September  1607  ;  which  is  the  moft 
eaftern  point  that  we  have  any  account  of  it’s 
having  been  feen  in  ;  as  that  on  the  2  2d  of 
May  inft.  is  the  moft  weftern.  On  the  20th  of 
February  it  enter’d  the  fphere  of  Venus ;  but 
never  went  fo  low  as  that  of  Mercury.  On 
the  laft  of  February,  it  was  in  conjunction 
with  theSun, with  but  little  more  than  6 0  north 
latitude  ;  and  was  then  hid  in  the  fun’s  rays. 
But  by  it’s  retrograde  motion  it  foon  got  to  the. 
weftward  of  the  Sun,  and  came  to  it’s  periheli¬ 
on  March  1 2  ;  it’s  diftance  from  theSun  being 
then  almoft  47  million  miles.  It’s  geocentric 
place  was  then  in  50  of  Pifces,  with  a  little  a- 
bove  6°  north  latitude,  as  before.  At  that 
time,  or  foon  after,  it  might  undoubtedly  have 
been  feen  in  the  eaft';  for  it  rofe  1  h.  10'  be¬ 
fore  the  Sun.  On  the  firft  of  April,  it  went 
out  of  the  fphere  of  Venus ;  on  the  1  ith,  pafs’d 
it’s  defcending  node  ■,  and  left  the  fphere  of  the 
earth,  on  the  20th.  It  came  to  it’s  perigee  or. 
neareft  diftance  from  the  earth,  on  the  25th  ; 
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which  was  about  ten  million  miles.  It  was  in 
oppolition  to  the  Sun>  the  26th,  having  about 
50°  fouth  latitude.  At  this  time  it’s  diurnal 
motion  was  about  17 °*  It  left  the  fphere  of 
Mars  the  23d  of  May ;  and  will  leave  that  of 
Jupiter  about  the  middle  of  next  March,  and 
that  of  Saturn  in  September  1761;  continuing 
it’s  courfe  thro’  the  fouthern  parts  of  the  hea¬ 
vens  till  the  year  1834,  when  another  vifit  may 
be  expected  from  it. 

To  compare  it’s  different  periods,  it  will  be 
belt  to  place  in  one  view  it’s  feveral  appearan¬ 
ces,  and  the  times  of  it’s  perihelion,  fo  far  as 
we  know  them. 


Periods. 


Years.  Months. 

r  April,  74  Years,  and  about  10  months. 

138c,  abontjan.  probably,  '+  - ;  and  ^  months. 

145  6,  June,  ' 

1 5 3 1 »  Auguft  25.  n 

1607,  Odlober  1 6.  ‘ 

1682,  September  4.  ^4 

1 75  9,  March  12..N.S.' 


5 

and  two  months, 
and  52  days, 
and  323  days, 
and  178  days. 


Upon  this  view  it  is  obvious,  that  the  peri¬ 
ods  of  the  Comet  have  been  alternately  greater 
and  lefs  ;  tho’  the  three  firft  cannot  be 
exactly  determined.  The  laft  feems  to  have 
been  as  long  and  the  laft  but  one,  as  fhort 
as  any  ■,  the  difference  between  them  be¬ 
ing  a  year  and  220  days.  This  feems  a  great 
difference  when  compared  with  the  fmall  irre¬ 
gularities  which  the  revolutions  of  the  Planets 

are 
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To  find  the  mean  revolution,  we  cannot 
come  to  any  greater  exactnefs,  than  by  fuppo- 
fing  that  in  1305  it  was  in  it’s  perihelion  at  the 
fame  time  of  the  year  as  it  was  this  year ;  for 
both  times  it  appeared  in  April.  Therefore 
in  454  years  it  has  made  6  revolutions  ;  which 
gives  731  years  for  a  mean  revolution. 
Whence,fuppofing  the  earth’s  diftance  from  the 
fun  to  be  of  100  parts,  we  find,  by  Kepler’s 
rule  *,  the  longer  axis  of  the  Comet’s  orbit  to 
be  3578  of  thofe  parts ;  and  it’s  perihelion-dif- 
tance  being  58,  it’s  aphelion-diftance  is  3550. 
Thus,  the  Comet’s  leaft  diftance  from  the  Sun 
is  to  it’s  greateft  as  1  to  above  6©*  In  the  pe¬ 
rihelion,  the  Sun’s  diameter  would  appear  to 
theComet  almoft  double  of  what  it  does  to  us ; 
but  in  the  aphelion,  the  Sun  would  not  look 
bigger  than  Jupiter  and  Venus  in  perigee  do  to 
us.  And  the  Sun’s  light  and  heat  being  reci¬ 
procally  as  the  fquares  of  the  diftances,  the 
light  and  heat  at  the  Comet  in  it’s  perihelion 
is  above  3600  times  greater  than  it  is  at  the  ap¬ 
helion.  The  Comet’s  angular  velocities  are 
alfo  in  the  fame  proportion.  In  it’s  aphelion 
it  moves  but  1 8 1  of  a  degree  in  a  year  :  where¬ 
as  in  it’s  perihelion  it  runs  thro’  an  equal  an¬ 
gle  in  2  h  24.'  It  continues  on  the  north  fide 
of  the  ecliptic,  where  it’s  perihelion  lies,  but 
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are  fubject  to  *f* ;  but  perhaps,  when  we  know 
more  of  Comets,  it  may  appear  inconfiderable. 
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1 14  days ;  and  fpends  on  the  fouth  fide  all  the 
reft  of  it’s  long  revolution. 

As  to  the  real  bignefs  of  the  nucleus — Mr. 
Flamsteedui  1682  found  it  but  1 1  ‘  *  or  12” 
in  diameter,  as  was  remarked  before,  p.  viiL 
which  is  very  nigh  the  bignefs  that  Mercury 
appears  of  in  his  tranfits  over  the  Sun  at  his 
afcending  node  :  And  the  Comet’s  diftance 
from  the  earth  at  that  time  could  not  differ 
much  from  the  Planet’s.  Therefore  theComet 
may  well  be  fuppoled  to  be  about  the  fame 
bignefs  as  the  planet  Mercury,  which  is  the 
leaft  of  all  the  Planets,  and  but  Ath  part  fo  big 
as  the  earth.  If  we  could  find  on  what  day 
Mr.  Flamsteed  made  his  obfervation,  we 
might  determin  this  point  with  greater  exact- 
nels. 

The  tail  was  of  an  enormous  length,  by  the 
account  given  of  it  in  1456.  But  the  ^er  ac~ 
counts  are  probably  exadler  of  which  the  moft 
diftindt  I  can  find  is  that  of  Hevelius  before 
cited  *,  who  in  1682  found  it  about  150  or  16° 
long.  According  to  this,  it’s  real  length  was 
almoft  12  million  miles  ;  which  is  long  enough 
to  reach  from  the  defcending  node  beyond  the 
earth’s  orbit.  So  that  if  the  Comet  had  come 
to  that  node  about  a  month  later,  this  year,  or 
more  exadlly  on  the  14th  of  May,  the  earth 
would  have  pafs’d  thro’  the  end  of  it’s  tail. 

M.  *  *  *  ' 
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With  regard  to  this  Comet  I  fhall  only  ob- 
ferve  farther,  that  the  afcending  node  of  it’s 
orbit  lies  pretty  near  the  orbit  of  Mars ;  and 
the  defeeriding,  near  that  of  Venus.  After 
the  afcending  node,  it  may  pollibly  come  with¬ 
in  about  1 2  million  miles  of  the  earth  5  and  af¬ 
ter  the  defeending  within  5  million  ;  as  it 
would  have  done  this  year,  had  it  come  to  it’s 
defeending  node  but  9  days  later  than  it  did. 
And  thefe  are  the  neareft  approaches  which  it 
can  pollibly  make  to  the  earth. 

We  have  not  the  like  evidence  of  the  return 
of  any  other  Comet,  as  we  have  of  this.  Dr. 
Halley  was  inclined  to  believe  that  the  Co¬ 
met  of  autumn  1532  deferibed  the  fame  orbit 
with  that  which  was  obferv’d  by  Hevelius  in 
the  beginning  of  the  year  1661  ;  and  if  fo,  it’s 
period  was  of  128?  years,  j  Tho’  he  remarks 
that  Apian’s  obfervations,  which  are  the  only 
ones  extant  of  the  hr  ft,  are  not  exact  enough 
to  decide  with  certainty  fo  nice  an  affair.  What 
makes  it  probable  to  me  is, that  on  looking  in¬ 
to  the  hiftories,  I  find  Comets  appearing  in 
thofe  years,  which  a  period  of  about  128  or 
129  years,  reckon’d  backward,  falls  upon. 
Lubienietski  fpeaks  of  one  that  was  feen  in 
the  end  of  March  and  beginning  of  April 
14035  which  was  1 297  years  before  that  of 
1532,  and  might  probably  be  the  fame.  He 
fpeaks  of  another  in  July  and  Auguft,  1273', 
which  was  12  9:.  years  before  the  bit  mention - 
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ed ;  and  of  another  in  May,  1 1 45,  which  was 
1 38s  years  before  that ;  and  of  another,  which 
appear’d  for  four  months  in  1017,  or  about 
128  years  before  the  laid  mention’d.  But  as  I 
find  none  in  the  period  next  before  this,  it  is 
needlefs  to  look  farther  back.  The  differences 
of  thefe  periods,  being  not  greater  than  what 
we  found  in  our  prefent  Comet,  are  no  objec¬ 
tion  to  all  thefe  Comets  being  the  fame  ;  tho’, 
as  we  have  no  account  of  their  courfes,  one 
cannot  pofitively  affirm  that  they  were.  If  they 
were,  it’s  mean  period  is  1287  years;  and  it 
will  return  in  the  year  1789,  or  1790. 

I 

So  far  as  an  argument  might  be  drawn  from 
an  equality  of  periods  and  from  fimilar  phae- 
nomena,  *  Dr.  Halley  thought  that  the  pe¬ 
riod  of  that  wonderful  Comet  of  1680  might 
be  575  years.  Sir  Isaac  Newton,  from  the 
curvature  of  it’s  path,  judged  it’s  period  to  be 
above  500  years  -j~  ;  and  the  learned  Doctor, 
having  found  mention  in  hiftory  of  four  ap¬ 
pearances  of  famous  Comets,  with  remarkably 
long  tails,  after  intervals  of  575  years,  was 
ready  to  conclude  that  thefe  were  the  fame  Co¬ 
met.  The  appearances  were,  in  September 
after  the  death  of  Julius  Caesar,  44  years 
before  the  Chriftian  asra  ;  in  the  year  531,  in 
the  reign  of  the  emperor  Justinian  ;  in  Feb¬ 
ruary  1 106,  in  the  reign  of  our  K.  Henry  I ; 
and  in  December  1680.  The  Do6lor  added 
><  fimiiarity  of  phaenomena  being  fenfible, 

without 


*  Synopf.  Aflro^,  Cornet, 


f  As  above,  ?,  30, 


without  doubt,  that  the  argument  drawn  from 
the  equality  of  periods  can,  by  itfelf,  have  no 
great  force.  For  fo  frequent  have  been  the 
appearances  of  Comets,  that  a  number  of 
imaginary  periods  might  eafily  be  affumed, 
which,  reckon’d  in  order  for  three  or  four  fuc- 
ceflions,  might  fall  on  years  wherein  Comets 
were  feen.  Tis  pity  the  Dodor  could  meet 
with  no  account  of  the  courfes  of  thefe  Comets 
in  the  heavens ;  which  might  have  decided  the 
queftion  with  certainty  on  one  fide  or  the  o- 
ther.  Since  his  death,  a  manufcript  has  been 
found  in  the  library  ofPembroke-Hall  in  Cam¬ 
bridge,  which  gives  fome,  tho’  a  very  imper- 
fed  account  of  the  courfe  of  that  Comet  which 
appeared  in  1 106.  And  the  Author  *,  who 
mentions  it,  obferves,  that  “  there  is  fuch  a 
“  wide  difference  between  this  manufcript  ac- 
“  count  and  the  Comet’s  places  computed  on 
“  the  orbit  of  1680,  as  muft  very  much  lef- 
“  fen,  if  it  does  not  quite  overbalance,  the 
«  force  of  the  arguments  brought  by  Dr.HAL- 
«  ley  to  prove  the  identity  of  thefe  two  Cot< 


**  mets. 
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This  manufcript  gives  alfo  a  fhort  account 
of  a  famous  Comet  which  was  feen  in  1 264. 
So  far  as  it’s  trajedory  could  be  determin’d 
from  that  {lender  defcription,  there  is  found 
fuch  a  refemblance  between  it  and  that  of  the 
Comet  of  1556,  as  gives  fome  ground  for  con- 
jedure  that  they  might  poffibly  be  the  fame. 

*  Mr,  Dunthorne  in  Phil.  Tranf,  VoL  xlvii.  Art,  xliii. 
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If  they  were,  it’s  period  is  292  years  ;  and  it 
may  be  expected  about  the  year  1 848. 

7  T  f  '*  ’  •  *,  _ _ 

This  is  the  fubftance  of  what  we  have  col¬ 
lected  in  regard  to  the  revolutions  of  Comets. 
Our  knowledge  in  this  article  is  very  imper¬ 
fect  j  but  we  are  now  in  the  right  way  to  have 
it  inlarged.  Every  Comet  that  appears  will  ei¬ 
ther  increafe  the  number  of  Comets,  or  difco- 
yer  the  period  of  fome  one  that  was  unknown. 
As  the  number  of  Comets  increafes,  it  may  be 
belt  to  dillinguifh  them  by  names.  Hitherto, 
each  has  been  known  only  by  the  year  of  it’s 
appearance  ;  as  the  Comet  of  1680,  or  that  of 
1682,  &c.  But  perhaps  it  may  be  more  con¬ 
venient  to  range  them  in  numerical  order,  as 
the  aftronomers  do  the  fatellits  of  Jupiter  andSa- 
turn  ;  reckoning  thofe  firft,  whofe  periods  are 
fhorteft.  In  conformity  to  which  way  of 
ipeaking,  our  prefent  Comet  is  doubtlefs  the 
JirJl  Comet  j  and  that  of  1661  may  probably 
be  the  fecond.  ’Tis  natural  to  expeCl  that  the 
periods  of  others  will  be  difcovered  in  nearly 
this  numerical  order  ;  for  the  fhorteft  are  like¬ 
ly  to  be  difcovered  fooneft.  But  it  will  require 
the  obfervations  of  many  hundreds,  if  not 
thoufands  of  years,  to  complete  the  Cometic 
fyftem. 

i  Ji  ,  .  „  *,  *  .  * 

THE  END, 
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